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to help you qualify for a bigger, 
better job in any business or industry! 
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Group of Mathematicians! 
GENERAL EDITOR. 8 Kimball. E. . Pome 


Instructor at X.Y, U, Nail 
‘eure In ‘Mathemattes for 


‘Stoo oe Wes, You 


act H. Fischer, Ph.D. 
on. Pro: 


fo Matha 


1 School of Finance 


Wright, Pho. 


PhO. 


Ralph A. Hefner, Ph.D. 
‘Professor of Sathewatien, 


Kenneth Ls 
PhD. Abst. Prof. ut FI: 


Vern James, Ph.D. Gr 
Gate Sehoot et Busine 


Now Yours at an AMAZING BARGAIN 


in these Four Books! 
Nearly 1300 Pages! Over 600 Helpful Pictures and Diagrams! 


'LIMAXING its achievements in adult education, the 

NATIONAL EDUCATIONAL ALLIANCE offers you—at 
amazingly low cost—a new streamlined Course in Math, 
ematics especially designed to answer the thousands of 
urgent calls from industry for mathematically trained 
men in virtually every field! 

On work bench, in drafting room; in the laboratory; 
in tool die and pattern making; in construction and 
engineering of all kinds; there’s hardly a field where « 
mathematically trained man hasn't a decided advantage’ 
He gets the better job—bigger pay—wins promotion 
quickly—and enjoys greater security through all his 
earning years—even during periods of change. 

This New N.E.A. Course in Mathematics makes it possible for 
the average person to acquire—in only a few months—a practical 
working knowledge of all 25 branches of mathematics and their! 
practical applications. It comes to you complete in four volumes 
filled with illustrated, fascinating lessons designed for home study 

You receive instruction from 28 foremost instructors chosen fron 
outstanding universities. Each instructor has been selected because 
of his special knowledge of a particular branch of mathematics and 
because of his ability to simplify and streamline his instruction: 


e You a Solid Foundation for Greater Earnings 
Throughout Your Life—in Virtually Any Field! 


© previous mathematics 

knowledge is needed un 
der this ingenious teaching 
plan. You start with Basic 
Arithmetic and proceed by easy 
stages to an understanding of 
the most advanced branches of 
mathematics. 

You learn how to use Algebra 
for short cuts in daily shop 
problems, in construction work, 
in tool and die making, in weld- 
ing, sheet metal work and pat- 
tern making, in office and 


laboratory. You'll learn how t 
apply Geometry in chemistry 
mechanics, electricity and radio, 
in the drafting room. You'll 
learn how to employ Trigonom- 
etry in gearing, lathe centers, 
blueprints, die punches, etc.; in 
range finding, aviation, naviga: 
tion. You'll learn how to utiliz 
Calculus in the design and pro: 
duction of ships, dams, brid 

motors. You'll learn Practical 
Application that you can use to 
win advancement and bigger pay. 


(Continued on opposite page) 
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28 Foremost University Experts Bring You Easy Mastery Of All 25 Branches 
of Mathematics for Use in Every Field! Here's Partial List of Content: 


Shop short-cuts, quick appl 
cations of addition, subtrac 
tfons, ete 


Range-tiadins 
Sectory: a 


‘te. 


Measurement of angles: 


Eure! “stresses: eauilioriusn, es, tank clr 
How to. measu ete fon’ and ich 


Determining path of « shell. Computing cutting speeds for 


Gesign of autoheadlights, ete, lathe. drill press: ete Anaaities: compound. Inter 
lathe, i Get" mortality tnblow: divi 

ES. Sends. te 

ordinate pointe in drawing. 


Debits and credits, discounts, 
Sinkinw fund: profit and lows, 
ste 


Equations, decomposition, re- 


lating distance: theodo- _ Eauations. dec 


Pythagoras, Es 


nacre Capital na 


hain di 
Short-cut operations in eni- e. 
eering problems 

Measurements: resistanci 
wan be capacitance: time constants, Business cycle, index num= 
a, ae Bera Row:chares, ete 


THE ABOVE IS ONLY A SMALL FRACTION OF THE SUBJECTS COVERED! 


Solves probiems the 
Solved fa‘no other 


National Educational Alliance Inc., 37 West 47th Street, New York 19, N. Y. 
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complete "PRACTICAL MATHEMATICS LIBRARY” 

Atter one week's FREE TRIAL examination, I will either return 

you nothing: or keep them and send you only $2 then and $2 9 month until the barga 

Brice of only $9.80, plus a few cents postage is paid: 
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“Weathermen” 
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You've got to compete 


with trained men! 


The untrained man stands a slim 
chance today. Right now there 
are 14 million more highly skilled, 
experienced workers in the*coun- 
try than before the war. 

Jam-packed schools and col- 
leges are turning out record 
classes two and three times a 
year. The armed services con- 
tinue to return thousands of tech- 
nical experts to civilian life every 
month. 

That's why it is so important 
that you get all the training you 
can—now, before “the squeeze” 
begins. Continue your formal 


BOX 7624-M, SCRANTON 9, PENNA. 
“without cost robin, pease tend me fall particulars about the course BEFORE which Ihave marked 


education if you can. If not, 


investigate the opportunities 
offered by I.C.S. 


For more than 57 years, I.C.S. 
has been training those deter- 

ined to make good regardless 
of the odds. Leaders in nearly 
every field of business and indus- 
try are counted among the men 
and women who have taken 
1. C. S. courses. Their records of 
success prove the worth of sound, 
practical |. C.S. training. Don't 
gamble with your future. It may 
be loter than you think. Mark 
‘and mail the coupon today! 
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YOU'RE NEVER 
OUT OF WORK 


when you havea 
sideline business 
to fall back on 


FN 


© STEADY, PROFITABLE INCOME 
© NO EXPERIENCE REQUIRED 
© BE YOUR OWN Boss 


IN YOUR SPARE TIME—AT HOME 


SHARPEN LAWNMOWERS 


ON THE 


IDEAL SHARPENER 


YOU can put one of our IDEAL Lawnmower 
Sharpeners in your cellar or garage and start a 
good paying business of your own—on the side 
—sharpening lawnmowers, In at short time your 
carnings will pay for the machine, From then on, 
everything vou take in is “gravy 
Get started now! Early this spring and all sum: 
mer. people in your neighborhood will keep 
bringing you mowers to sharpen. Just place the 
lawamower in the IDEAL, make'a few simple 
adjustments! The IDEAL’ docs. the rest. You 
collect ‘the cash! Get the 
facts! Be first in your neigh- 
borhood! 


THE FATE-ROOT-HEATH CO. 
DEPT. D-4, PLYMOUTH, OHIO 
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miles of speech- 


only inches of sound! 


When you talk by telephone, far or near, 
the actual sound travels much less than when 
you talk across the room! 

‘That's because the telephone syste! 
ries not sound itself but an electrical facsim- 
of sound, When you speak into a telephone 
transmitter your voice is converted 
electrical vibrations which are not changed 
back into sound until they reach the receiver 
diaphragm. 


equivalent, through the i 
phone, opened the way to the measurement 
of sound by accurate electrical methods. In 
developing means to make the telephone 
talk farther and sound clearer, the scientists 
of Bell Telephone Laboratories had to de- 
velop the tools for sound-wave analysis and 
measurement. 

‘The condenser microphone, the wave 
filter, the amplifier—each the product of 
telephone research—have helped to reveal 
the structure of sound as never before. Each 
has helped to build the world’s finest tele- 
phone system. 


BELL TELEPHONE LABORATORES @ 


Exploring ond inventing, devising ond pert 
tinued improvements and economies in tele 
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TR 2222, hat in, here's something that will in 
terest you. 

‘Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical, 

OF course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $3,000 to 
$10,000? 

‘An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren’t for you? Well, 
don't be too sure, Very possibly they can be! 

‘Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
‘accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant, Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all. 


‘You cover accountancy from the basic Principles right 
up through Accountancy Systems and Income Tax Pro- 
cedure. Then you add C. P. A. Training and prepare 
for the C. P. A. examinations. 

As you go along, you absorb the principles of Audit. 
ing, Cost Accounting, Business Law, Statistical Con 
trol, Organization, Management and Finance, 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It’s possible your employers will notice, your 
improvement in a very few weeks or months, Indced, 
many LaSalle graduates have paid for their training — 
with increased carnings—before they have completed 
it! For accountants, who are trained in organization 
and management, are the executives of the future. 

Write For This Free Book 

For your own good, don't put off investigation of all 
the facts. Write for our free 48-pa , “Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren't 
afraid of serious home study. We'll also include “Tea 
Years’ Promotion in One”—a book which has 

helped many men. Send us the 


coupon now. 


‘That's the training you follow in ‘Over 2800 
principle under the LaSalle Problem | Public Accountents among, LASALLE EXTENSION 


Method. 


Other LaSalle 
Opportunities 


417 S. Dearborn St. 


Yeats’ Promotion in One. 
Name. 
Addresii.. 
City, Zone & State.. 


CHICAGO 5, ILL. 


LASALLE EXTENSION UNIVERSITY 
A CORRESPONDENCE INSTITUTION = ae 
Dept. 283-HR - Chicago 5, Ill. 


I want to be an accountant. Sead me without obligation, ““Account- 
ancy, the Profession that, Pays" training program—al 


Iso. "Ten 
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ERE the great personages of.the past victims 

of a stupendous hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft—or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresight? That the human mind can truly 
exert an influence over things and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites, rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them. Telepathy, projection of thought, the materi- 
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac- 
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had. 

One of America’s foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers of mind—“The 
successes were much too numerous to be merely 
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lagic o\ Mind 


THE GREATEST 
POWER ON 
EARTH ! 


lucky hits and one can see no way for guessing to 
have accounted for the results.” Have you that 
open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 
Advance with the times; learn the truth about 
your inherited power 


Let this free book explain 


‘The Rosicrucians (NOT a religious or ion) have been 
introducing the ancient wisdom of mental phenom- 
ished throughout the world for centuries, they 
have for ages expounded these truths to those think 
and women who sought to make the utmost of their 
faculties. Use the coupon below—avail yourself of a pleasing 
book of interesting information which explains how you ma} 
acquire this most unusual and helpful knowledge. 


Tbe ROSICRUCIANS 
(AMORC) 


Scribe J. D. G. 
The Rosicrucians, AMORC, 
San Jose, California. 

Lam sincerely interested in knowing more about this 
unseen, vital power which can be used in acquiring 
the fuliness and happiness of life. Please send me. 
without cost, the book, “THE MASTERY OF 
LIFE,” which tells me how to receive this information. 


Se 
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AUDELS PLUMBERS & STEAMFITTERS 
|, ,GUIDES—(4 Book Set).. $6 


Read 
MECHANICS | 


GUIDES 


AN AUDEL GUIDE IS A coop FRIEND! 
Step Up Your Own Skill with the Practical Facts and Figures of 
S Your Trode. Save time and money with right methods, short cuts, 
labor soving ideas. CHECK NOW! You can look over any 


“=IMAIL ORDER 


$2] TAUDEL, Publishers, 49 W. 23 St., New York 10, N.Y 
Please mail me for 7 days’ free examination the books 

marked (X) below. I agree to mail $1 in 7 days on each 

book or sc ord $1 a month on each 

pook or set ordered until T 
If T am not satisfied with 
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You Build This Modern in Sapornetaret se Receiver 


MEN I TRAIN AT HOME GET GOOD JOBS LIKE THESE 
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KNOW RADIO 
& TELEVISION 


Train at Home-Win Success 
Want a good-pay job in the fast-growing 
VETERANS 


RADIO-TELEVISION Industry? Want a 
money-making Radio-Television shop of 
your own? I've trained hundreds of men 
... MEN WITH our Tuts 
NO PREVIOUS EXPERIENCE, My TRAINING 
wrrnour cost 
UNDER @. t. MLL 
MAIL COUPON 


by Practicing 
in Spare Time 


YOU BUILD Vacuum ‘Ture ower 
P rr Sena eas 


tested and proved train-at-home method 
makes learning easy. Learn Radio-Televi- 
sion principles from illustrated lessons. Get 
Bisetical experience with MANY KITS of 

ARTS I send. All equipment yours to keep. 


Make EXTRA MONEY in Spare Time 


‘The day you enroll, I start send- 
BOOKLETS, 


ing SPECIAL ‘that 


time, From. here 
to your own sho 
good-pay Radio-Television servicing 
Job. Or get into Police, Aviation, 
Marine Radio, Broadeasting. Radio 


Manufacturing or, Public Address 
work. And think of getting in on 
the ground floor ‘of ‘the booming 
Television Industry. Trained men 
are already in demand... new 
stations are going on’ the air, 
‘are. building over 


YOU PRACTICE FM (Hremencr 
Hence swith ‘this Supe 
elver Clreult you build wi 


1 MR. J. E SMITH, Pres., Dept. 9BP3 


‘See What H.R. L. Can Do For You 


Act now! Send for my DOUBLE 

; Mail’ coupon for 
‘book, "HOW TO 
IN RADIO. AND 
ELECTRONICS.” 
Tells how quickly, easily you can 
ket started. Send ‘coupon in en- 
Yelope oF paste on penny postal. 
J. E. SMITH, President, Dept, 98F3, 
National Radio Institute, Pioneer 
Home Study Radio School, Wash- 
ington 9. D. C. 


fo Bea i | 
+ Success <4 
7 in RADIO Pa) 


mes TELEVISION 
eLEETRONICS 
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FIND OUT ABOUT THIS 
TESTED WAY 4 
TO BETTER PAY 


Approved for Trai 
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HOW TO BECOME A 
POPULAR DANCER OVERNIGHT 


“The New r 
wiaharty Way 


Makes learning to dance easier . . faster 


Ty NK back to the last danc- 
© ‘ party you went to... 
Who had the best time? The 
good dancers, of course. Were 
you one? Or, did timidity and 
lack of skill keep you on the 
sidelines’? Arthur Murray has 
helped thousands conquer shy- 
ness and develop self-confi- 
dence through dance lessons. 
n help you, too. You 
has discovered a new, 
short cut to expert dancing, 


"The First StepTo Popularity”, 
that makes learning faster and 
easier than ever before. Once 
you master this key step the 
secret of the Rumba, Fox 
Trot, Waltz, Samba, will 
be yours. So visit an Arthur 
Murray Studio now and have 
a free 15-minute dance 
analysis. And, send today for! 
Arthur Murray’s entertain- 
ing dance book “Murray-Go-| 
Round.” Use coupon below. 


Learning fo dance is fun when you put yourself 
in the hands of an Arthur Murray expert 
“Many think the Rumba’s only 
for experts. The steps seem 80 
tricky,” says Betty Jordan, 


What's wrong 
with your dancing? 


1.Poor posture? 
2. Weak lead? 


3. Old-fashioned style? PRB “But, you can learn the secret 
4.No confidence? ~— to this gay dance in just 5 
5.Lack of grace? = minutes at Arthur Murray’ 


6. No variety? 


You'll be amazed and 
thrilled how quickly these 
common dancing errors can 
be corrected. With "The 
New Arthur Murray Way” 
you learn the right way. 


“The New Arthur Murray 

Way’ is such an easy way to ~- 
learn, that everyone under- ie 
stands the first time you show = 
them,” says Lisa Derney. 
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fast 4rd Street, New York 17, N.Y.)Please send’ me 


ARTHUR MURRAY | tmeoreriiae eae user oe 


instructions. T enclose 

Studios From Coast to Coast | 
Visit the one nearest you for o FREE dance anclysis 1 
Lu 
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WHICH OF THESE S4eacestenadtiey 
INTERESTS onc MOST? 


ring 
jostics Engines 
FombingPrectical 
Private Secretory Aces 
odio Operating & Ser 
Rlectrical Engineering ilway Teeinins 
a Tefrigeratl 


Contracting 


Drafting & Des 


jon 
Pattern Drafting 


a sheet Motel Pattern 
High Schoo! Courses ‘Shop Manogeme! 
‘Machine Shop Operations ‘Too! Making: 


J Engineering 


THINK! LOOK FORWARD! 


Business is making big, new plans 
Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


© Today, choose the job you want—and prepare for it. Or if you are already engaged 
in the work you like best, start training now for quicker promotion. Acquire the 
knowledge that will help you to get ahead faster, make more money and have 
greater security. 

Invest part of your spare time in more rapid progress. Start training now, in spare 
time in your own home. Be ready to grasp your opportunity and step out ahead of 
those who lack the ability you have attained. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 


just as it has helped others OME = STUDY TRAINING SINCE 1897 
during the past fifty-two Q-,<" —— ———— 


years. Give serious thought is Fi 
to the list above. Pick one or Take This First Easy Step 


Matera’) CHECK, CLIP AND MAIL COUPON NOW 


you. Then check the coupon 
at right, add your name and 
address and mail it at once. 
The school will send you de- 
tails on its training plan and 
outline of study prepared by 
specialists. There is no 
charge, no obligation, so send 
the coupon immediately. 


AMERICAN SCHOOL 


Dept G-246 Drexel at 58th Street, Chicago 37 J 


Occupation. 


9 


rennvary 1949 13 


wow TO READ, 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


92-8 DISTRICT NATIONAL BUILDING © WASHINGTON 5, D. C. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 
stered Patent Attorneys 
Disteiet Nettonal Bldg... Washington 5, D.C. 


Patents 


Trademarks 


Copyrights 
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Letters 


New Look—Bat an Old Idea 
Sir: 

I have just finished reading the article on 
the 1949 Buick in the December issue (p. 
106). I am still wondering what those holes 
in the sides of the fenders are for. 

Francis X, HALLIGAN, JR. 


Ashtabula, O. 


Although new this year on Buick, these 
circular openings, called Ventiports®, do 
the same job as the vertical louvers once 
found in the sides of virtually all auto 
hoods. They carry off engine heat and 
fumes, providing greater riding comfort dur- 
ing long drives in hot weather, 


Seeing Is Bi 


Sir: 

A picture on page 243 of your November 
issue shows a 2,400-horsepower Cooper- 
Bessemer gas engine, whereas the caption 
undemeath describes it as a 24,000-horse- 
power gasoline engine. .. . 

E. R. Bonnist 
The Cooper-Bessemer Corp. 
Mt. Vernon, O. 


leving 


Our caption writer apparently doesn’t be- 
lieve in signs, for, as the one in the picture 
clearly states, the engine is a 2,400-hp. gas 
ill take a closer look at its 
ures from now on-to keep up with the 
score of PS readers that caught this one. 


Bat 
Sir: 

In the September issue on page 134, 
captioned “New Ideas from the Inventors,” 
you have a cut depicting the very last word 
in nonsensical inventions, Rube Goldberg, 
at his zaniest, never dreamed up anything to 
equal this. This device is titled “Bathing 
Haméss Holds Dogs.” 

On viewing this aid to harried dog 
bathers, my first reaction is: who is holding 
the inventor? Someone certainly should be 
the guy is apt to get violent at any 
minute. Another thought occurs: who helps 


ing Dog Viewed Askance 


IINWEN TORS 


Patent laws encourage the development of inventions. 
We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow. Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attomeys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS ® ~—COPYRIGHTS 


142-V VICTOR BUILDING, WASHINGTON 1, D. C. 


McMORROW, BERMAN & DAVIDSON 
" 


Registered Patent Attorneys 
142-V Victor Building, Weshington 1, D. C. 


Send me your Patent Booklet, "How To Protect Your Invention”, and also “Inven- 
tion Record” form at once. 1 understand this request does not obligate me. 


Name....... 


Lecascccuanromueteesosccecccaasce! 


(WRITE OR PRINT NAME CLEARLY). 
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the dog bather in putting the darn thing on 
the dog and what is the poor pooch doing 
in the interim . . 
What happens if ue own a St. Bernard? 
E. B. Harris 
San Diego, Calif. 


Have him dry-cleaned. 


New Clut: 


Needs No Pampering 


Your article in the June issue (p. 83) 
covering the Electromagnetic Fluid Clutch 
has aroused my curiosity as to what type of 
seal would effectively retain the iron-oil 
mixture in the clutch housing. It seems to 
me that the abrasive action of the iron-oil 
mixture would rapidly cut out any of the 
conventional-type oil seals, . . . 

C. L. Cursertson 


Kellyville, Okla, 


The abrasive action of the iron particles 
is negligible since they are spherical and 
range in size from one-half to 10 microns in 
diameter. (A micron is 1/1,000 of a milli- 
meter.) Several types of conventional oil 
seals will work satisfactorily: the ordinary 
rubber doughnut or O-ring, multiple-lip rub- 
ber seals, or the same type used in present 
fluid-drive transmissions. 


ed Television? 


In the “Letters” column in the November 
issue of Popunan Science, one reader men- 
tions his idea of putting television on records 
to provide “canned television.” 

I am not positive of the upper frequency 
limit of recording disks, but believe it is in 
the neighborhood of 10,000 to 12,000 cycles 
per second maximum, The carrier fre- 
quencies necessary to handle television video 
are well over 100 megacycles, or 100,000,- 
000 cycles per second. Obviously, this fre- 
quency could not be impressed on a disk. . . . 

R. W. Spnapiinc 
Pittsburgh, Pa. 


Sir: 

. Utter nonsense, if you please! Some 
twenty years ago a process was put into 
public use which seems to fill the bill. I 
refer, of course, to the synchronization of 
sound with a well-known technique for 


the recording of visual images. In other 


INVENTORS. 


A patent is a valuable right. On the basis of a 
constitutional provision Congress has established a 
system under which inventors may secure the ex- 
clusive right to prevent the unauthorized use, manu- 
facture and sale of their inventions for periods of 
seventeen years. The inventor secures this protec- 
tion by obtaining a patent. 


Unless an inventor is thoroughly famil- We recommend that you authorize us 
iar with such matters, he is advised to conduct a search through the United 
to employ a competent registered patent States patents pertinent to your inven- 
attorney, as the value of patents depends _tion and to submit a report setting forth 
largely upon the skillful preparation of our opinion with respect to its patent- 
the specification and claims. ability. 


This firm is registered to practice before the U. S. Patent Office and is available to 


assist inventors in the preparation and prosecution of their cases. Detailed information 


and the preliminary steps to take to obtain patent protection will be furnished upon 
request. Form below for mailing convenience. 


VICTOR J. EVANS & CO.* Web Vr Gans 


REGISTERED PATENT ATTORNEY 


440-B MERLIN BUILDING, WASHINGTON 6, D. C. 


| 

| VICTOR: J. EVANS & CO. © Merlin M. Evans 
| Registered Patent Attorney 

H 440-B_ Merlin Building, Washington 6, D. C. 


i 
! 
1 
1 
1 
| Please send me without obligation a copy of your booklet “Patent Protec- | 
| tiow For Inventors” together with your convenient “Evidence of Inven- ! 
| tiem” form. | 
1 
1 
1 
1 
1 
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words, have you not yet heard of talking 
pictures? 

Rosert E. WHALLON 
Troy, N. Y. 


You're both wrong, Canning television 
is neither as simple as Mr. Whallon states, 
nor as far-fetched as Mr. Spradling believes. 
The problem is not one of sound and 
age synchronization, which would be rela- 
tively easy, but of finding a recording 
medium with the frequency range television 
requires. PS did not say that such a system 
is now possible but simply that it may not 
be impossible, since the method involved 
would be basically similar to the recording 
and playback of facsimile images, already 
accomplished at lower frequencies. 


Ne Seft Soap 
Sir: 

In “I'd Like to See Them Make” (PS, 
Sept. '48, p. 107), Anthony Pozzuoli aske 
for a hang-up hook for soap (shown at lel ft 
below, reprinted from PS, Sept. ’48). 
think 'the Edger M Soap Spe 
(at right), just out, is a scientific solution of 
this slippery problem. A permanent Alnico 
magnet in the wall-piece holds a_ ball- 
crowned stem pressed into the bar of soap. 

Uney W. Epc 


Louisville, Ky. 


nd-Robin Error 


Sir: 

It’s funny how an error, once started, 
keeps on rollin’ along. Your picture of 
molecules on page 155 of the December 
issue appeared some two months before in 
Science News Letter with the same descrip- 


MANAGER 


Do other people's successes make you feel unimpor- 
tant? It may be that you've never given yourself a 
j | chance, Almost everyone has hidden talents which, 


when fully developed, open up new and challenging 
opportunities. 
are you Helping men and_women bring out the best that's 


in them has been the job of I.C.S. for more than 57 


years. In every field of industry, you'll find leaders 
whose skills were developed through study with 1.0.8. 
‘They are the ones who sensed a latent ability within 


from themselves—and who proceeded to do something 
abont it. While others (equally gifted, perhaps) plodded 


along in routine jobs, they mastered I.C.S. courses 
+++ Qualified themselves for rich rewards. 


‘You can develop your hidden talents the same way 


2 they did. Start today and be ready for tomorrow's 
f ‘opportunities. Here's the coupon to mail: 
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tion below it and the same silly error: “The 
smallest bit of matter ever photographed, 
each molecule is about 4/10,000 in. in 
diameter.” 

You would think that even the linotyper, 
who has to adjust his machine to .001, 
would have noticed that one... . The mol- 
ecules are about four ten millionths of an 
inch in diameter, 


Cuas. C. Fis: 


San Francisco, Calif. 


PS got its information—and the error— 
from an independent news agency, 
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‘They'tavel on a pass when oa business. When they grow old, 
they are retired with a pension, 


Many Other Positions 


Many other positions are obtain. 
able, Rural Carriers—Stenographers— 
‘Typists—Assistant Statistical Clerks— 
Customs Inspectors—Liquor Inspec 
tors—etc, Those wishing these posi- 
tions should qualify at once. 


Get Free List of Positions 
Fill out the following coupon. Tear it off and mail it today 
NOW, at once, 
‘Although not government sponsored this investment can re 
sult in your getting a big paid government job. 
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Sir: 

In your September issue, page 193, you 
pass on the information about grating 
hardened brown sugar. 


Here is a real easy method, Put the 
dened brown sugar in a bowl or fruit 
jar with a lid, Place in with it a slice of 
fresh bread. Close up and let it alone for a 
. It will be just like fresh sugar... . 

Wattace D. Cues: 


Kansas City, Mo, 


I saw recently a copy of your magazine 
Poputar Sctence, May I express to you 
my appreciation of its great potential value 

this highly scientific age. I like’ the ex- 
ng approach, the imaginative treatment, 
the splendid pictures, and the very interest- 
ing simplified diagrams, 

It is not my habit to write calling atten- 
tion to errors in scientific writings . . . but, 
on page 118 of your October issue, in de- 
scribing North American's wind tunnel, you 
say silica gel is used to dry the air. 

We built the dryers for this very interest- 
ing installation. The air is dried by “solid 
adsorption” but not by the kind of adsorbent 
you mention-silica gel—but by a definitely 
different kind, Activated Alumina. . . . 

G. L. Srson 
Vice-President & General Manager 
Pittsburgh Lectrodryer Corp. 
Pittsburgh, Pa. 


At the time the article was written, North 
American was planning to use the silica gel, 
as stated. Later, however, it decided to 
change to Alcoa’s Activated Alumina. 
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Satisfied with 
my JOB and PAY? 
NOT ME!! 


“Some day T'll really get a break and go right 
‘on to the top.” That's wishful thinking. 

You know that the “breaks” go to the man 
or woman who is prepared to take advantage 
of them—to the person who can fill the better 
job and is worth more money. He makes the 
“breaks” instead of waiting for them. 

You can influence your own future by pre= 
paring now for the step forward—so that open- 
ings come because you are equipped for them 
—not as the result of luck 

Why not take the road that thousands of 
ambitious men and women have taken to help 
them to better jobs and more money. 

Prepare now. Send the coupon below — 
check the business field of your choice and 
we'll send you without obligation our FREE 
48-page book describing the opportunities and 
complete information on that feld—plus “Ten 
Years’ Promotion in One"—a book which has 
helped many men, 

Send the coupon Now. It may be the turning 
point in your life to that better job and more 
‘money. 


LASALLE Extension University 
A Correspondence Institution 
Dept. 283-R__ Chicago 5, Ill. 


LASALLE Extension University 
‘A Correspondence Institution 
417 S. Dearborn St., Di '283-R Chicago 5, Ill. 


I xant to make my own “reaks by preparing for 4 
fete, "Sen Tice"-page Book on the subject 


eee Accountaney [] Salesmanship 


(Traffic Management 


Bookkeeping Cl Foremanship 


Law: LLB. Degree) Industrial Management 
Business Manage- [] Stenotypy (Machine 
Shorthand) 
Name Age 


Address .. 
HY sos 


24 poputar science 


THE MAGIC 
DRINKIN’ BIRD 


Teedghing none of Amerien's leh indus 
jot seasonable, but year ‘round 
for tniuea ‘snd experienced men. 
‘spare time home study course 
olla founfation: Ifyou have the aptitude 
{ir this type of work. send Yor TUL Booklet, 
Opportunities in Commercial Baking” 


saissihhcusennter boot es emus 


RENOVATE YOUR JACKET 


Lengthen the life of your old leather Jack 
Strat wianutacturer's wholesale rates: 
They" will look like now 
department repairs, cleans and restores the 
feather to. (ts -original a 


itemized’ rice list today 
BERLEW MANUFACTURING CO., INC. 


Dept. § ‘Merrick, New York 


BUILD me CONCRETE BLOCK MACHINE 


~ 


PRINTS and % 
ILLUSTRATES 


. POST CARDS 


Tcanomaster 
sere tarcsee sor 
Sart Yams teagan poss, © REEL 


\e-operation™ jobs that pay well 
‘will not last. Plan for steady pay and advancement by training NOW. 
Come to the great shops of COVNE in Chicago, for "all-around" training. 
in Electricity or Radio-Television—the 2 great opportunity field, 


NOT “HOME-STUDY” COURSES 


(Our famous'"Learn-by-Doing" method gives you practical experience on 
a massive outlay of equipment. Not by correspondence, but actual shop. 
‘work plus necessary theory. You are trained right here in the great Coyne 
shops that has been training men and young men for over 49 years, 


INCLUDING INDUSTRIAL ELECTRONICS 
Rig fusure in Power Plant Work, Mor 
Hei Wetme, Maes as 
Allon, Maintentnes,Iiumisation, et "a cour 

larmation, Sic. ‘ralatne ie quick. cosy prestical Meer 
lifetime job service to Coyne. Gorne trained ‘men own well-paying 
wates. Send for BIG FREE x, ae bedeemenel hetromn, 


ELECTRIC REFRIGERATION 


Added training in Electrical Refri 
‘eration can now be include 
APPROVED 


ay, In-ensy monthly" payments. after 
Graduation, Many caen while learaing. 


1. W. COOKE, President 
ELECTRICAL AND 

RADIO SCHOOL 

500So.PaulinaStreet, Dept.29-73H,CHICAGO12, 


LARGEST, OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IN THE U.S. 


ADDRESS. 


cry 


Pick Field You Like 
—Mail Coupon for 
Big FREE Book 


Whether you prefer 
Electricity, or Radio, 
train on actual equi 
ment, at Coyne. We 
have'a big, fully illus 
‘trated book on each 
couree, and well send 
you the one You want 
‘without obligation. Mail 
‘coupon — TODA’ 


resruary 1949 25 


PAINT SPRAYER 


WITH ELECTRIC MOTOR 


Best Results Say Thousands of 
Satisfied Users g  snipcea 


rely unbeard of Anywhere 


TRAINING 


You can become 
a radio and television 
technician now 


TECHNICAL 


Weight Only 
erable. Uve It Any 

AE, Stale televsin indaney HOME SHOP PRODUCTS Co. 

Galag spe Soe lve tes secelins ty one Beet. 22 4821 shertaon Chicago 40 


mates’ of industry leaders, “Actually, during 
TO4s, television grew faster than any. other 
Industry in the history of ‘America, 

Here is a, real_ opportunity for you. Trained 
felevision technicians are i demand. By start- 
ing ‘now, you can. get’ in on the ground floor 
Sgrow'as television. grows. 

To help supply this anpower, the 
Milwaukee School of E g hag expand: 
edits radio and television courses, Now. 
fan get. complete practical, technical. training 
fa the MSDE Taboratoncs, This ds wot fait a 
Jerviceman's couric, It. prepares. you for, & 
Gareer in all of the technical phases of tele: 
Vision “aod rad 


RAPHY! 


OY AT HOME, Photography off 


ning aualificn you at home. Also re 
courses. ‘30th year, Detalis FREE! 

NEW YORK INSTITUTE 
OF PHOTOGRAPHY 

Deot.,""10 West 33 Bt, New Yor 


Me 


INVENTORS 


rig ail ebay de 
Binet ee Mawr cotaie ae we 
should take to secure a patent. Berea emeltee 


JOHN N. RANDOLPH 


1s you for any of 


WOILSVud HLIM UIIMVD BAOA GTING © JZpIWIdadS 


YOUR CAREER WITH PRACTICAL 


BuiLo 


WWOINMO3L 


Registered Patent Attorney 

: 205 Columbian Building ‘Washington 1, D.C, 
PhoreasiomAat tow Cost 
So ga FOOT-SWITCH 


—_ = Be ve 


SPECIALIZE 
ONINIVML 


MILWAUKEE oe 


a of ENGINEERING | 


INVENTORS 


Ii: YOU WISH TO PROTECT YOUR INVENTIO! 


You should teke steps to protect it by @ U. 5. Pate 
Write me for "Record of Invention’” form 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


wane stad me Wecara’ ot tavention’™ farm. “CNY 


MILWAUKEE SCHOOL OF ENGINEERING, 
Dept. P5-249 N, Broodway ond E. State, Milwaukee, Wis. 
Without obligation send me free booklet ‘Career 
Building’ end more ‘details on courte in Rodio ond 


1 
ADDRESS ' 
1 re cn es tn 


26 porutar science 


Learn 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities in Radio 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


Deeded In the erent, modern Radio. 


Material Are Up-to-date, Practical, interes 

National Schools Master Shop Method Home Training gives you 
aad, navanced instruction all pases of Radi felevsion 
Hectronies. “Each is ta ie 


pervs a feripeers and Instructors. A 
eer ar eee ae eae hed 


You Le: rn by Buildin; jipment with 
oe dard Radio ie Send You 


eth Resident ond 


i go seine leary va te eee ou ae Wome Study 
Various experimental and test ‘unite, Fou, aavanet yy 4 Oftered 
bo q APPROVED 
FOR 
VETERANS 
Check Coupon 


NATIONAL SCHOOLS oy 


me FREE the book “Your Future in Radic 
‘sample lesson of your course. f understand 


= = a ery ZONE. . .STATE 
GET THE DETAILS—SEND THE couron Rises ses Rie pees 


resnuazy 1949 27 


WRITE FOR YOUR FREE ‘COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Deseribes all manner of Production 


pages 
© new KRW Hand- 
perated, ing ie new Kit and Air- 
Operated’ Hydraulic Presses, 25 to 
100-ton capacities. 
Write for your copy today. 


MAKE ANY CUT WITH THESE NEW WOODSHAPERS for YOUR CIRCLE SAWor DRILL PRESS! 


MODEL, = 0)—Orisinly, de MODEL E430 ery. 
Use," now priced for home Shaper of solid steel, 

Gee iijusttationy elismtantes side thrust lutely safe 
chatter and vibration—assures smooth: locked in position with 
ae UNE! PORN cRaieN Ge Sey SUN, NAIR, a panMOE Gn 
BoUEGHSIGD GAGES SHUN ALAbts Sib wh BAbwo bat Ss 


SHOWN BELOW, 
ALADDIN WOODSHAPING BLADES 
Specify by number the blades you want. Addl- 
cee saree Eo int tonal blades $1.50 euch. 83.00 per set 
IRABES'SP'YOUR choice SHOWN BELOW" only s0'99. 


All Aladdin Jools are guaranteed. TFostare brepaid Sith 
ail Cash. orders Plus’ postage. ‘GET YOUR 
ORDER IN TODAY. 


ALADDIN TOOL COMPANY 
3421 Main Streot Kansas City, Missourl 
Dealers Write Today = 


Auto Refrigeration 
Mechanics Air Conditioning 
LEARN A v Body-Fender Vv Electricity 
TRADE Repair Electronics 
v Diesel Engines Vv Radio Servicing 
VTelevision Vv Drafting 


v Building Construction 


‘The years ahead are going to be big. Grow with them. Prepare now to 
" t into a great, growing, indu: Train with C.T. ‘Nationally 
Known School. Get the benefits of our efficient Placement Service 
whether you want a better job or business of your own. You can com 
directly to our big. well equipped shops, located only a block from the 


shores of Lake Michigan—or you can begin your training at home by 
C.T.L's SHOP-PROV! 
mail it today for big, 


VETERANS! 


FACTS FREE FOR MEN WHO WANT TO GET AHEAD 
ONMERCIAL TRADES INSTITUTE: Dept. C12 
rated Broch 


Bile — Aerie 


Commercial Trades 


= Name 
Institute 
paaigterd j sires 
1400 W. GREENLEAF | ciey 
CHICAGO 26, ILL. Ti Veeran 
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Now AnyAUTO REPAIR JOB 
Can Bea Pysh-Over'torYous 


IN LESS TIME — adjustment, 
WITH LESS WORK — 35 to 194 
AND MORE PROFITS! Over 1700 Pictures! 


MeTeRs new AUTO REPAIR Store than 1700 cutaway, pho- 

MANUAL shows you how t goa “diagrams, drawings "charts 
service und. repair ANY part of Me gg eye Bey 9 
eet serait, ANY Ha Gt SHOW "You hat the cleat text 
Oe tchest fs wee you keve TEES | 
thi siuszing Slamualto'make your funds of men. call 


work easier ve bite Na. wonder i Clear, Pictured Facts on Every Job 


ince 1935 is explained as simply You'make MONE MONEY from on Every Car Built Since 1935! 


A-B-C. Clear,  ilustrated arly 200,000 service and repair facts on all 
tHvese makes: 


pair “Bible 


You step Dy st ga 
NOW you. can’ tackle ANY See for yourself-seithout cost 


from carburet ~what a work time-sav Americon Crosley —Lofoyette Pierce 
quick and “ite Nofolts AUTO ontom Se Seto tase ‘row 
} REPAIR MANUAL will bef ance tinesin’ Plymouth 
You! TRY it FREE-for 7. days austin tincele Pence 
Learn first-hand how it can poy fl Bolen Tephyr Reo 
for ielf tine hrst few times Sou Codilee Grohom Meccan” Shedeboker 
tre it Ekevelet Hedin Nowe” 
ONLY Manual of Its Kind Ekryler’ Hupmobite Oictmabite Wil 


No wonder # “d Cord Kelner Packord 


v Over 700 big pages: includ 
carburetor text. charts. ius 
fhe "ail models, “Over 200 
p Chart: Valve Measurements; Torque 
Starting Motor: Enetne 
& ie Geeesaton oy Service! Bash 
Measurements. ete)” En 


eat book possi- 
tore of MoToR 


dius mn @ 7-DAY OFFER 


Sealing." Lubegaiaa Ayame Trai 
Pee reer err al Stine Gniverauie ont Ende: Wheekt Rear 
infortuttion you. Doeth " SEND NO MONEY Ends. ete 


works 
handy book! 

MUTO"REP ATR 

big book: over 700 

gal incher bound J : on below —seith 

out money! se postman 

7 4 ws Your book, examine it thors 

aly” Make Ht show. you what 

Ws yoit Unless: you agree, this it 
wer and 

er pecan 

‘pay pothing 

today! Address: 
at, De 


Same FREE 7-Day Offer Applies on 
MoToR’s Truck Repair Manual 


Ie. Ji Patt: 
pec mechanic. trickamosal-  rphes, oirering, cc-0tg, AU Wor 2 eoeity d,s, Gaal een othe na 
Ite, service stations M¢e) ang industrial tractors, con~ ign price, remit $8 cash with order.) 


or RY truck made since Tipment. statlouary DOWer eft) ‘rill remit $2 in 7 days” and $2 month= 
ised by Armed ‘ment, Otherwise I will return book postpaid in 7 days. 


Print Address 


es. Gasoline 
‘snd Hessel 


Gane io. 
Orga : titan. 


pai area ee 


‘Auto Repair Manual (or $8.00 for Tr 


reaeuary 1949 29 


TEXPERIENCE Is THE BEST TEACHER - OUR MANY YEARS| 
GET mM 


OTHERS, 


WORK 1ST 
sum 


"Avene cv 


Enjoy My “Progress 
cet See i oy 


750-20 MILITARY os ‘TREAD 
32 x 6, 700.20. 


ision, FM, Broadcastin 


Marine & Police Radio. ae thoroughly. 72 weeks 
Engineering course equivalent to 3 years’ college radio 
work. Approved Veteran Training. Catalog upon request 


| VALPARAISO TECHNICAL INSTITUTE 
Dept. 503 Ind, 


Marine Engines— — Conversions 
iss Marine Supplies sonia 


e STOKES MARINE SUPPLY CO. 


Write DEPT. G COLDWATER. MICH. 


7 - Stand. 
ard authors, books, popular editions. fe- 
fio, "reference. medica mechanical, children's 
lis, ete. Guaranteed Savings. Send for Clark: 


Soe" S85 easier 
Write for our great ilustrated book 

FREE iniog. ‘short courae in Iseratare 

tre baring suide or 306 000 book lovers 
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LAFAYETTE The First TUR Ten Can 


Technical Knowledge 
RCA-type 10” TV KIT 
chassis 
‘One day after you receive this kit, © 
1 pays to do business with the top organisation. You get what you can be enjosing the worlds *195% 
vou wont, You get it right avy. You get it for less. That's finest television reception — and for 
‘hy hundreds of thousands of radio men have been getting all much less than you'd otherwise pay! 
thelr atu from Lafayette-Concord for 29 years, Ive the “wuper- All chassis components are already 
market”... the biggest radio-electronics supply organization factory-assembled for you. All you 
in the wordt Shop by mail from our catalog, or in person at dois wire and adjunt? Its the RCA 
any of the outlets listed below. You save plenty either way: 620TS type chassis—generally rated . bi thoay 
4 the bestenginesred set on the ae 
market. Big RCA 10” picture tube, 

lowest price im years 30 ic. cveryone in its socket. Instruction manual supylied with 

i? x, AT" x 22" step-by-step wiring diagrams, The circuits are all in 
for a S-tube cic: Each step is clearly outlined, Pee ech for anybody who ean 


soldering iron, Save by using a little 
ingenuity! Chassis No, 32N24544P, Cabinet No, 22N24543P, 


fette brings, back THIS SOLDER IRON LISTS FOR $6.75! 


the “good old days” with 
oy ee 


a pectacular ‘kit value! 
Looks and plays lke a mil 

Non. Coats you pin money, | tere's your chance to pick up a fine 100.vatt Helden iron. at nearly 

and you have the fun of put- |twothirds of! Mfd. ty Drake, and Underwriters Listed. Ideal for 

ting it together yourself! [radios, switchhoards and other “close quarter” work. Recommended 

‘Smart 2-tone plastic case. Pow- | for wiring any kit on this page! Complete with 6-ft. cord, stand. %4' 
erful tube AC-DC auperbetcir- 

cult, Complete with tuber and fool 

proof Instructions for eaxy assem 

bling. Send for your kit while the 

supply holds out! Order now No. 

sm cme, S2NRASASP. sha wt. Tbe. $11.95, 

3 AUDIO AMPLIFIER 

for your ‘This 4-tube amplifier kit brings 

hi-fidelity combo! °°" fee! bil record enjoyment 


‘on a “shoestring”! Also good for 


SUPER BROADCAST) 2. You a aw wht 
fe sieeve craetmrna egeneeeee tae 


If youre looking for a Feally for a separate pre-amp! This combination will give you the finest 
fine AM Tuner Kit to round out your high-fidelity combination, t¥Pe of musical reproduction, Push-pull type. Audio output of over 
this in it! Also recommended by our engineers for use with 4 ¥atts. Prequency response over 12,000 eps. Complete instructions. 
PA systems, Unusually compact and efficient d-tube superhet Nothing left to chance! Less tubes, S2N2AS36P. wt. 6 Ibs, $13,095 
circuit, Complete with all necessary parts, including Cro-Plex tobe i $4.10 
dial amembly, cadmium plated punched chassis and. instrae THiseiccaTaoc YOURS, FREE! 
tions. Use the coupon to order this amazing Lafayette kit today. i, scorldcfomous cetalop saves you enyihere 
No, S2N24532P (less tubes) ahpg. wt. 8 Ibs... $10.95 from a few pennies toa conple of bucks on almost 
‘every order! (Figure it out: that means §5_to 
$100 «sire in your bankbook at the end of the 
year!) It's practically « radio-ectronics encyelo- 
unbelievable jeiis! 1%0'bis pacer crammed with every part 
Value! "4 toot you need to build television, high-fidelity 
+ radio, ham gear, public address, testing equip- 


KIT-QUARTERS FOR 500,000 
BEGINNERS AND HAMS AND 


tment Tee of thousands of seentonal buys made 
PUTER AT ey me aseaies poe eres soe ) 
‘ sow — Latayetne "ail sun neunzaton in he worl 
Naw —Letayente 
as alts k posite or RUSH THIS COUPON AT ONCE 
7 you to enjoy FM fre- oaliesteekenienteniaieianiataniaalantontentenieal 


‘quency modulation, ata phenomenal low price! send jour mal order to: 
Hagnifcent staticctree reception on the 88- 
108me band. Hook it up to your present AM receiver. You ean 
build it in a single evening with the easy-to-follow instructions! 
With tuber No. S2N2ASS4P. Shpe. wt 3 Ibe... $44.39 | Airicoe seca ne Pret 
i 
i 


fo speed datary «plese we members whem edeieg Ci Please fil attached order. 1 enclose §. in 


LAFAYETTE- ~CONCORD — 


Dostage when order is received. 
worl jest radio su 


100 SIXTH AVE., NEW ace 
{901 W. JACKSON BLVD., CHICAGO 7 + 28 CENTRAL AVE., NEWARK 2 
229 W, MADISON ST,, CHICAGO 6 - 265 PEACHTREE ST. ATLANTA 3. 
MO FEDERAL ST., BOSTON 10 + 542 E. FORDHAM RD. BRONK 58. 


NAME. 
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‘When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent. 

The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK D. BEAVER: 

(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 

937 Columbian Building, Washington 1, 


D.C. 


PATRICK D. BEAVERS, Registered Patent Atty 
937 Columbian Bldg., Washington 1, D. ¢. 


Please send me full information on how 
to secure Patents & Trademark Registration. 


Name, 
Str 
City. 


AUDELS Carpenters | 
and Builde s G 
4yols.$6 


Inside Trade Information On: 
‘How to use the steel square—Hlow to fle and 

wn —Htow to build furniture~How to use 
mitre box-—Hfow to use the chalk line—~How 


12, 13 and 17 om the steel 
i holats anid seattolde—akyi 


AUDEL, Publishers, 49 W. Biase New Yorcio ev. 
Seren oresrate hemes ease ot 


Pedser and $1" manthiy wnt 9 
‘hem. Wo Seueation unless I'am satisfied. 


Mame. 


acres 


ccupatios 


{Emptoyed py 
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Do it 
Foster 


Gnd money! 


Garden Tractor 


New 1949 line with extra features! Riding 
and walking models, 1/ to 5 HP, Com- 
plete gear drive, no cheap belts or chains. 
Large tires—high clearance—easy to handle 
—power turn, Low factory prices—$188 to 
$436 with cultivator. Get benefits of 24 
years of garden tractor experience! 
PAGE DAIRY and FARM EQUIPMENT 
STREET MILWAUKEE 14, WIS, 


Genvine High Quality 


GABARDINE est 


oreaviorfei‘ert At, Ripper 


SEND ONLY $1050" 387"Siad 
color selection. Pay" postman ‘balane 
us C.O.D, ‘Or, send entire amount, save C.O.D. 

ig 15 days not lee od 


‘eruduates in Employ: 
Service. Police and Entertain= 
‘Others Have developed profitable 


‘Grapho Anaiyst PREE. 
ALA ine, Wilt Bide, Dep 126, Spring, We 


EASY way to learn to send and 1 
‘Amateur or Commercial Radiatelen 


code for 
Eicentes 
tension. 
Bulld confidence 

Bas developed out 
{elegraph Champions. Amateur facinating hobby. 
Hadiotelegraphy is a, prodtable, career. FREE Book tells how 
Jou can gualuly. Sen Tame an ‘ 

CANDLER SYSTEM CO., Dept. 


DUAL TAIL PIPE EXTENSION 
‘2s 


DEEP TONE 


produced by 21% in 
‘Postage free on prepald orders 
TRADE INQUIRIES INVITED 


LYONS PRODUCTS COMPANY 


outlets 


wow! SE’ yyr 


Amazing new equipment 
helps you learn 


AADIO-ELECTRONICS » 


AND THIS EQUIPMENT 
6-TUBE RADIO RECEIVER OSCILLOSCOPE 
SIGNAL GENERATOR (MULTI-METER 


Here's good news . . . big news 
BIGGEST NEWS in 17 years. T 

ment at right gives a part 

D.T.1.'s remarkable, new combination 
of shop-method training aids . . . to 
prepare you AT HOME for your start 
in Television-Radio-Electronics. 


MODERN CHICAGO. 
LABORATORIES 


Ger BOOKLET 


‘Mail coupon today for 0.7.1 big, new 48-poge 


CHICAGO, ILLINOIS 


ining, Inc. waiter ot Hiecaete eed Ievie Tacpovent 
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Helps you solve today’s toughest 
CONSTRUCTION / » 
PROBLEMS 


> Here are tu 


5, 3763 Dp, vs. 
10 DAYS’ FREE TRIAL| 


4; these alx volumes are « complete 
tural engineering, 


STRUCTURAL ENGINEERS’ 


HANDBOOK LIBRARY || | 
“ \| 


Zier Men Who are Trained in 


mre, BODY & FENDER weak 


ddgeoflatest,| 
may bring you big pay. Capable instructors supervise your 
studies and actual practice. Course includes acetylene weld- 
ing, spray painting, use of 


cotta Keto Baty and | 


ot 
1 Trane to got into 
iE FACTS at once. 


te, Please send me 
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KE YOOR OWN 


with 


Griffin reavycut 


LEATHER PROJECTS 


Over 100 KITS in every kind of 
Tooling and Carving Leather, ac 
curately cut, all parts included, 
Only Top Grade Leathers used. 
You do the choosing You do he 
tooling, carving, stamping, the 
punching and assembling, 


EVERYTHING FOR THE 
LEATHER WORKER 
Lagan, r 


since woe : 
(2ot twist WOME OF EATER CARVING 


| Griffin Craft Supplies 


Command Bigger — 


STUDY LAW 


STUDY AT HOME for BUSINESS 
LARGER PERSONAL EARNINGS. 4 
114,000 students 


All text rial f 


nce.” It explains the course—how 
enroll and the ways you may profit 
Study. Write TODAY to: 


wn AMERICAN EXTENSION SCHOOL OF LAW 
10-05, 646 N. Michigan Ave., Chicago 11, 


WATCH REPAIRING 


BE A MASTER WATCHMAKER! 
nduates earn big money—many in business for them- 
a. The famous Swearey System of Instruction teaches 
ma auickiy and enslly. Our 4iat year. Waite today for free 
own, aSHICAGO, SCHOOL OF WATCHMAKING 


GET A JOB IN AVIATION 
No Experience Needed... 
Good Pay While Learning =: 


If you are looking for a job with a real 
future, get into aviation. ..NOW. 
‘Today’s best deal for the aviation 
beginner is in the United States Air 
Force. Look into the opportunities it 
offers and see for yourself. 


EARN. WHILE LEARNING. You get 
good pay right from the start in the Air 
Force . . . $75 a month in cash . . . free 
room and board . . . free clothing and 
equipment . . . free medical and dental 
care . . . free retirement plan. Air Force 
beginner’s pay is equal to at least 
$3,000 a year in civilian life. Where 
can you match that? 

BEST OF TRAINING. Two kinds of 
training are open to men in the Air 
Force. You can learn on the job, under 
the world’s most skilled experts. Ox if 
you qualify, you can go to the finest 


U.S. ARMY and U. S. AIR FORCE RECRUITING SERVICE 


Air Force technical schools while 
vacancies exist. It would cost hundreds 
of dollars to get such training elsewhere. 
PROMOTIONS. Advancement in the 
Air Force is based on merit. Better jobs 
«+. Non-commissioned ratings . . . go to 
the qualified men next in line. Right 
now skilled men are needed. 

‘This is your big opportunity. Look into 
it today. You can get full details, with- 
out obligation, at your nearest Recruit- 
ing Station, Air Force Base, or by writ- 
ing: Chief of Staff, U. S. Air Force, 
Att: PMP-3A, Washington 25, D. C. 


VOLUNTEER 


U.S. AIR ( win 
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Do you want 


to go to College? 
Or te enter a Profession? 


tage business A 

Diploma eau Yor ts Uubhacts 

sect it Gree, Low ile, 
aod 


Learn this 
Profitable 


IN 90 DAYS 
AT HOME 


Money-Making Career Geen 
to Men and | Women, 18 to 50 


The cove 
Dent. O70 


ee Anatomy Charts, 32-page 
2i"onnlete tails on Home Fraioine 
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STUDY at HOME 


Cie An Educational Institution 
specialized trainin 


ARTS and SCIENCES 


Sourses in. Philosophy: Education: Letters: Public He 
| Becical “Jurigorudencs! “Payehology: Seclolon 
| iastics Geology Political 8 
mie fina Commerce: Accounting: Mi 
| tistics: Agriculture 


| ENGINEERING 


(Gourece tp, Electrical, Civil. Mechanical, Drafting, Archl- 
feetural, Steam, Radi 


 Diedel, AuLomo: 
‘and Air Conditioning Brigineering. 


LAW 
Gomplete, Professional 
lade Lexthowa. Cone 


Refrigeration, 


18, Hornbrook 
‘commercial 


eae4o, 1, 


=f 
Q 
ie 
° 
{i 
® 


Articles? 


Free Lesson Shows How You Learn at Home 


Mysteries 


Approved for V 
PALMER INSTITUTE OF AUTHORSHII 
1680 N. Sycamore © —Hollyw. 


© Desk U-29 
id 


Calif, 


a IG 
AIRCRAFT oma THGINE MECHANICS (Aw n 
fomovs Northrop Field— New clsses 
‘Wits for lsrored 


HOUSE PLAN TEMPLATE 


Simplifies Plan Drawing 


$1.80 PostPaio 
TIMELY PRODUCTS CO. 
Box 2061, Columbus 9, 


ue’ BENJAMIN sa" 


RIFLES goorraaapyta tai PISTOLS 
‘SEND FOR FREE figeey OF, neers MODELS TODAY 


Site Raju 
| Beis Ee oeeeaae™ 
SENIAMIN' AlNt HOFLE CO. 811 


.. on lee Sersdllonilg WEW 1949 
Ed MIDWEST RADIOS 


NOW Available with New Automatic 


DUAL-SPEED RECORD PLAYER 


For Playing Both Standard and LP (Long Playing) Records 


1” PANASONIC 
2 SPEAKER 


NEW 
SERIES 16 


SUPER DELUXE 
AM-FM 
CHASSIS 


Beautiful SYMPHONY GRAND ~ 
AM-FM RADIO PHONOGRAPH 
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ro 8 0% 


SAVINGS 
ON WAR SURP LUS 


LT. WT. ALUMINUM 
PIANO HINGE 


STUDY 


Ainge 
iy tie Peles 


INDUSTRY 


SUCCESS « “a i “4 


Incteoee yale earnings. Train 
ot hit internationally = 
ernment 
on live: 
after graduat 
Complete, thorough courses in Engineering, Flight, 
Mechanics, ‘Radio and Electronics, Meteorology, Airport 
Management and Operations, Instruments, Link Trainer 
‘and Parachutes. 
‘Spartan’s 21 years of experience is your assurance of 
gatting the aredtest amount of Waining in the shortest 


isa 


SPARTAN 


SCHOOL OF AERONAUTICS 


Plat 1 a] 


J Nome. —__Ag 
| Street. 
Leity —— store. 
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FoR THE “BEST” IN BOATING. 
PLEASURE CHOOSE A “’ WOLVERINE” 


New 1949 improved m now ready 
Over 50 0 che 

from. For Speed—Fishing- 

boating Fun you can’t beat a 

Wolverine”. Free literature 


WAGEMAKER COMPANY 
DEPT. 26 GRAND RAPIDS, MICHIGAN 


yctions 
iaste MAKE AS GIFTS -OR TO SELL 


a 


208 Sejay AE on 


a 


+ Send for your copy TODAY! 


HAMMER BLOW TOOL Ci 


wi 


bo ron Own SURVEYING 


ORNAMENTAL 
gear! HORTICULTURE 


1orough, constructive home training for empl 

sement in Nursery Operations, Park Supery 
Deslwning or Landscape Gai 

‘shows You how to start your own business, get a 

job, or earn extra money in spare time, Send for Free 

PPROVED FOR VETERANS. 

NATIONAL LANDSCAPE INSTITUTE 
Dept. PS-2, 310 So, Robertson © Los Angeles 36, Callt. 


ENORMOUS PROFITS CASTING 


today for MEW FREE CATALOG 


7 R este 
PLASTIC ARTS STUDI bg“ 


mune 


FREE tine 


‘A PERFECT GIFT 
For MOTHER or WIFE 


MONEY BACK 
GUARANTEE 


DEALER'S INVITED 


Insa9_ MANTS SEWING MACHINE CO,, INC 1 
| S720 fae set chatonn 2, Oe 
Rush your $15.05 uit. My machine nD 


|| Hana wheel turns [toward me C) away from 
NAME. 


a few cents worth 
of materials 
Pave BRINGS YOU DOLLARS! 


‘our Own Lasting, 


Y succossstul Business be Yous] 
Gwn Boss—Help Fill Huge Demand) 7E COMES 
We Cepertonce ts Necessary | 
a S 
imieaeue 4 
. Tors 


ve START RIGHT AWAY 
MakiNG MONEY! Es 
Kernished, tncleding 


| x. 


Boxes 


tn oai 


bisrLay 
PIECES 


one 

fais Yo ony Surtoce 
couron, ~M4oy, 

COAST fr 


INDUSTRIES ° ~~ 


1509 West Manchester, 
los Angeles 44, 


| Apress. 
orry. 

| Cam caciosing $15.05, = 

Lo28.D and Say 
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worto’s 
LOWEST PRICED CAR 
ry 


“BLUE BOOK 
OF CRIME” 


es fullof exciting 
Gformction onc ecleatts th 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 1362__ Chicago 40, Il. 


ois bar fence | 


ing thole age. 


‘an a Man MY Age Become a 


HOTEL EXECUTIVE 


Even Though He Has No Previous Hotel Experience? 


id postion as Ho 
Agent, Social Direct 


fee ite to reac w ok ood | FT WOOD CARVING 


10 to aa PROVES you can-though you have no experience " mm 
in hotel work sere ij 9” TALL FIGURINE §=h¢% $1.85 

This beauty tg etdy carved ta white pine with a 
mahogany and velvet base. Complete kit includes 
Material. Tru-Form tempiates and. instructions. 
For more new and unusual projects send 10c for 
Iatest catalog. 


BRAUN-CRAFT “7ava°oax) ficmican® 


BE AN ARTIST 


f {hive tauea in ear 
‘Step Into @ Well-Paid Hotel Position 
FREE Book Gives Fascinating Facts 
Our FREE Book, “Your Bix Opportunity.” explains how. you 
Soar nine alee "FREE! of extra cost, in the tewi 


National Pracement ows how you can be a Lewis 
. i p when placed 


2 SRANT, SCH 


OF AR’ 
Worm mcnteans cotenne 


Paes ALASKA crrorrunty 


lamar. 33 
ce ine Me an 
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JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Complete Training 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage M 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Blee, Service 

Public Utilities 

Parts Deal 
us & Truck Lines 
Industrial Ma 


Shop-Method Home Training by 
an Established Resident School 
Prepares you for Many Good Jobs 


nce 


Business of Your Own 
AND MANY other 
similar openings 


EARN WHILE YOU LEARN 


With our practical Master Shi 

Method Home. ‘Training. 

study at home in your 

time, You receive Spare 
fore Lessons, whi 


NEW, ILLUSTRATED 
BOOK & SAMPLE 
Lesson Texts paeen aor. 
sel Installation HOW WE TRAIN 
YOU...SEND 
FOR THEM 


TOOLS AND EQUIPMENT = Drive Systems ae 
To make your training com- Di Electric Power 
plete, we give you selected ‘Thermodynamics 


fe'n tools 


m_ tool TOOLS AND EQUIPMENT 


INVESTIGATE 


tool-box ul ever 
fyour inst Secure Full Information FOR 
“ VETERANS 


Check coupon below 


LOS ANGELES 3: 5 fi] hi 
FIND OUT NOW... MAIL COUPON TODAY 
NATIONAL SCHOOLS, DEPT. PSD-2 


IX DIESEL-AUTO 
Tunderstand 


s FREE sok YOUR. Fi 


er 


== 
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‘SLIDE RULE 


SLIDE RULE and Famous Easy! 
Book Both for Only #99 quic 


arn in Fow Hours EV THE SLIDE RULE 
‘do Many Caicula: y 


a MADE $14 PER DAY 
While Still Learning 


By the time J Tinished half your course, 
{was taking $1400 per day. 1 have tangs 


(at! ELECTRIC 
APPLIANCE 


REPAIR & SERVICE 


‘or aman handy with tools, and, happlest 
0h ay 


. 


OPEN YOUR OWN SHOP 


REFRIGERATION| 
‘and 


Mouse Wiring 


MAIL THIS COUPON for FREE BOOK 


T PACIFIC TRAINING SCHOOL oo 


H 
par iets 


‘without ob 
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| CAR EVER STUCK IN 
| SNOW, MUD, SAND? 


AUTOMATIC GRIP 
SCREWDRIVERS 


MORE WORK 


Zoos do the job botter, faster. They excel 
jers are used. Gripper instantly 

released by spr 
when not in use. All materials highest quality. 


new tire guarantee wit 
| rosie hor’ ne cRrseceves 


Beng this ad with order. 
WEST PARK Time SALES"1401H Beach Ave, Cievland, le 


Complete Eosy-to-Learn 


HOME STUDY COURSE 


16 Simp ee 


ING 
672 South Lafayette Park Pl. 


Learn ENGINEERING 
DRAFTING... BUILDING 


in Chicago, Industrial Hub 


1 YEAR + 2 YEAR 


3 YEAR COURSES [Myneromy 


Time-Savin 
Cours d 


founded 46 years ago, has trained thousands 


Sf men now "occupying tunportant. places. In induntry th 
World over. Training combines theory 
‘year (Degree) courses, Saving in time mie 


MAIL COUPON TODAY 


BUILDING graduation and 
prartinc — eaeeaeuia 
Frorma dtecl Spucaty 
ENGINEERING  [eSienatneoni 
AIR CONDITIONING 
REFRIGERATION 
ELECTRICITY 


Get intor 
arrange for early admis: 
‘sionand accommodations. 


CHICAGO 


TECHNICAL COLLEGE 


8-88 Tech Bldg. 
2000 $0. Michigan Ave. 
Chicane 16, Ill, 


CHICAGO TECHNICAL COLLEGE 
12000 Se. Michigan Ave, 


hout obligation free booklet 
wing Technical Training. 


Age 
State, 


hs 


rae 


Zone. 


0 or mre mony a ns 


‘The steady, dependable trade of Meat Cutting taught easily, 
quickly by improved HOME METHOD. National School, 
established over 25 years, has organized its famous “Learn 
By Doing” Classroom, Cutting room and Retail Market 
training system into sound, practical HOME STUDY form. 
jow, by the miracle of this EXTENSION TRAINING 
you can prepare in Your Spare Time At Home. for a better 
job, bigger responsibilities or success and security in a store 
of your own. Remember, PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling— 
2 complete meat education. For beginner or men’ with ex: 


EASILY - QUICKLY 
At Home-In Spare Time 


Perigngs;, Thousands of successful graduates. Send coupon 


ir FREE Bulletin NOW! 


| Notional Schoo! of Meat Cutting Div. 


ate Tas sare | 
| ! 
j= | 
| acabtresces | 
& J 
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\CEMUIME WS. 60V) 


AR SURPLUS 


mma 


c 
ome 
pasty 


SE3685600 


18 PC. SOCKET WRENCH SET 


YLCHEK CHROME VARIO 
12PT. BOX EXD WRENCAES| 


PROTEcr,,,, 
LOVED ONES! 


Genuine Legal Reserve 


LIFE INSURANCE \ 


always wanted for your 
by mail, at a price anyone can afford. Liberal 


reserve life insurance 
DOUBLE and 


the amount depending on your ay 
example, $666 worth at age 35. Let 
the policy for 10 Days Free Examinat 
cost. No obligation. No agent will call. Just send 

wwe and name of bene- 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 
AUTO MECHANICS [_) WELDING—ARC ond GAS. 
DIESEL MECHANICS § | _) MACHINIST 
_) REFRIGERATION (PIANO TUNING 

BODY-FENDER 


Vablished 1962—Dey end Evening Classes 
Also the following Home Study Courses 
Ci ptastic EFRIGERATION DIESEL 
|= CALL IN PERSON OR MAIL THIS AD TOm = 
GREER SHOP TRAINING 


(Dept. PSM-39) 460 South State St., Chicage 5, MI. 
Please send, without obligation free Information regard. 
Ing trade checked above. (Specify whether you are 
Veteran (1 or Civilian") 

Name Age... 


Address 


city 
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_ $14.75 


BATTERY CHARGER KIT 


Build Your Own and Save Money 


NEW 1949 
Plastics Supplies Catalog 


Jost off press. Fall details on Plexiglas, 
sheets, tubes. Acetates, dyes, buff ding 

Everything in 
ete. Price" 10, 


DOUBLE ACTION 7tcere Actuated Swtteh 


Double pole. mally open or normally closed, 

dat 10, amp. load on 

Route current 3 for $1.00 postpaid 
‘Send today jor jree catalog of Electrical | & 
Mechanical devices for ‘Ezpertmenters,  Crata= 
mem. Model Builders, Rereorch Engineers 

‘SURPLUS AT BARGAIN PRICES 
FJ. SIEFKE £0. 921 Delevan Boole 15, N.Y. 


Thousands Now Play Popular Songs 
Who Didn’t Know a Note of Music Before 


You, too, can learn your favorite 
instrument at home, without 
a teacher, this quick, 
easy, money-saving way 


PHINK of the fun YOU are missing! The popularity 
I friendship, good times! Why? Beciuse you think it’s 
hard to lear music. You have an idea that it’s a slow 
tedious task, with lots of boring drills and exercises 
That's not the twentieth-century way! Surely you've 
heard the news! How people all over the world have 
ned to play by a method so simple a child can under 
it-so fascinating that it’s like playing a game 
ne! You learn without a teacher—in your spare time 
at home—at a cost of only a few cents a day! You learn 
by the famous print-and-picture method—every position, 
every ur eyes in big, clear illustrations 
You CAN'T go'wrong! And best of ‘all, you start play 
ing real tunes almost at once, from the very first lesson 
No needless, old-fashioned “scales” 
and exercises. No confused, pe 
ing study. You learn to play by 
ing. It’s thrili 
No wonder hundreds of thousands of 
people have taken up music this easy 
No wo husiastic letters 
like those reproduced here pour in 
from all over the world, 


ete? Well, Just name the tnatru- 
to. play “and we'll prove 
struments” Ripplied "whet needed. 
redit.) Mail the coupon or” ‘write 
Bo'lt now! bist pear 


Whether" sot want 


FS U, §, SCHOOL OF MUSIC | 
iM, ro Lt aoe, Bids 


arties. "He: 

“Then uiree 
iter I xarted 
far dances, Te 


Row 1a it Tes 
FT haven 


IST ‘Tis nt 


heen “invited to. many the money dares. 
a cig a H 
nest courses bea ————— state 
Sent S30, if you are under 10-378, of age, parent must 3 
shen eter Tear, of 
leat. Pictures by Professfonal models "SAVE te Suck Go On penny Pratenrl 
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Dorit Envy The 


ther is busy at 
Med bee ber se 


Own Your Own 
BUSINESS 


Mave your own 


BE A PLUMBER 32\weens 
Books 


re than 
investigate Our 
If you like to 
nls E your op 
Become a Plumber fu 


i exclusively to 
ig. Write today for FRE 


BIG MONEY IN 
WATCH REPAIRING 


p-pay, easy-té-learn, uncrowded field thru 
lesson home study course. Watch makers 
Big demand. You tr rain step-by-step under experts, We fur- 
nish all tools ar IS jewcled watch. No 
Sith present Job Get out of the rute—turn a 
money. More jobs than men to fill them. We 
from 18 to 6S who have profited by our tr 


O1S SCHOOL OF Be 
WATCH REPAIRING < 


AG roputar science 


eaRNBIG money 
AND BE YOUR OWN BOSS 
Sharpening Lawn Mowers 


Build a Business of Your Own With 
A UNIVERSAL GRINDER 


ROGERS MFG. CO., Dept. P-29, Lindsey, Ohio 


FALSE TEETH 


KLUTCH holds them enter 


‘all you's generous trial box 


KLUTCH CO., Box 4994-B, ELMIRA, N. Y. 


sia FREE! 
faery Pre teday forint ok 


FREE. 
"Animal ‘rweding. If p 
femecaetincnte na hs age 


Soeaey Shock bere 
ERY SCHOOL MANSHIP 
Dept. sez POSES Ste 


canto mi SesEd St 


HIGH INCOME 
TRAVEL ABROAD 


LEARN EXPORT 


Tired of humdrum, low-paid, overcrowded vocations? U.S. A. 
port-Import volume was over $19 Billion during the year end- 
ing last July. Compare the few listings of World Traders in your 
phone book against the hundreds in struggleto-lve lines. Men 
and women have room to prosper and opportunities to travel 
abroad in World Trade, 
EXPORT MANAGERS MAKE UP TO $12,000 A YEAR...and even 
more, But the sky's the limit in your own business. Commissions 
of $10,000 to $20,000 or more a year are possible. Customers in 
other lands tell you what they want, You buy FOR them—hip 
at their expense at handsome profits. Big profits in. Imports too. 
PAST EXPERIENCE UNIMPORTANT. No previous experience or 
1 education is necessary when you learn by simple methods 
red on my 25 years’ practical experience 
EACH YOU AT HOME. I have trained others in as 
e time as one month because my methods are 
direct, free of non-essentials and red tape. You can 
start your own mail order Export business at 
home ‘on practically no investment FULL 
OR SPARE TIME! 


I the pronatie cereer of World 


PRACTICAL—NO THEORY. Twenty clear, fascinating lessons, 
full year’s consultation service included, also full year mem- 
bership in International Traders’ Guild which puts you in 
contact with traders the World over. WORLD TRADE 
CERTIFICATE AWARDED. Money-Back Agreement. 
‘START TODAY—GET FREE BOOK! 
Rush coupon today for illustrated FREE book. No obliga~ 
tion. No salesman will call. Airmail reaches us overnight. 
8,1, Mallinger, Director, The Mallinger 
1422-EF Westwood Bivd., Los Angeles 2 


MAIL COUPON NOW 


24, Calif. 
I may enter 


Please send FREE BOOK show 


Name, 
Paddress. 


Veteran?___Occupetion?. 


Location preferred? 


ee aa te 


NAVY JACKET 


Novy N:1 Jacket Fully alpace lined. Zipper 
Wont 


ACKE; 


ACKET 


Navigation Plotter Made For USAAF By 


BRUNING-WALLACE 
Brand New—In Fitted Oak Case 


Slightly mod 
ified Drafting 
Machine with- 


out vertical © 
scale chuck. 

Non-Magnetic, Non-Corrosive, 
Ball Bearing, Full Rotating 360° 
Protractor, 36” Overall Reach. 


@ Extra Set of Bands 


eine 


storsinum Seales 


Engineers, draftsmen, architects, research 
inventors, map makers, navigators, man- 


vfectwers Here is your Chance! 


You hove always wanted @ 


DRAFTING MACHINE 


to save many labor hours on 
plons, details and sketches... 


THIS 1S 
A SPECIAL 
cLose-ourT 


SUPPLY LIMITED 


$9975 


POSTPAIDINU.S. A. 


SEND CHECK OR MONEY ORDER 
WE GUARANTEE PROMPT SHIPMENT 


F. J. SIEFKE & CO. 
919 E. Delavan Ave., Buffalo 15, N.Y. 
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Keeps Cars Rolling by Making one 
ind Adjustments Easy! 
AUDELS AUTO GUIDE 
For Every, Mechanic. Driver, 
‘Gwner and Repair Shop. 
‘Sent om 7 Days Approval 


ful—Tire Mttieage Up—save 
‘Gas—Lubricate Correctly. 

ANSWERS YOUR QUESTIONS 
Contains all you need to Know 


Gives detnite directions on 
How to handieserviee ode | 


Stony thin and al coupon toa 


sa COMPLETE . PAY ony A Mo, A Mo. 
aul L, Publis! vers, 4 be Woot 23rd ‘st, 
SEAS ernie sesame Sat 


ik promo 


AUDELS 
W AUTOMOBILE 


Oceupation 


HOW TO CUT RAFTERS 


Senay 


et book giver lengths, aide cuts, plum 


iat 3 Jack 
iat Pelee $1 


‘nly 3.00 


BUILDERS’ TOPICS 


CARPENTERS’ MONTHLY MAGAZINE 
ne, The 


THE 


BUTT GAUGES Tis: nor hort prose 


P.0. Box 828 


BUILDERS’ TOPICS — o:zi@a'ii Sn, 


SAMPLE COPIES OF BUILDERS" ToPics 25¢ 


AB porutar science 


‘Sand Casting—Forging—Heat Treating— Case Hardening 


BRONZE FOUNDRY 


In your own workshop allows you to de- 
Siea and.build your own GASOLINE EN- 
GInES. STEAM ENGINES, STATUARY. 
SRE Obsbcrs, SPECIAL TOOLS. NEW 
igs and. case harden steel 
shop is not complete ‘without POU! 
DRYETTE: “Three sizes are avaliable 
Cqpable of making bronce castings of 


S309 apd 6 Pounds weight aluminum, 
re OR Sob ge erase sic. 423.5, $2.00. 842.06 
‘Kansas City: Domestic gas supply 
It AO or DO éaergy required far operation. Write for 

KANSAS CITY SPECIALTIES CO. 
Benieiat Dept, S-2 Kansas City, Mo. 


Build wx BOAT === 


Complete parts cut to exact sise—r 
Starine 


Your 
OWN 


ay to assemble, 
Sarlocks. Taest 
4 


Peas 
Bulld for 
to leat 

iiterature. 
766 WASHINGTON AVE, 


WOODSTOCK, ILL 


‘cents (dime) for ilust 


GZaakA 
drpose FOL DAWA 


PURPOSE 


THE, DIAMOND © MFC, C0, 


1M corre TOOLING & ETCHING 
‘AIT 
‘Souvenire 


Qecountanl 
Salesman 
Secretar Va 
Stern 


SECURED FUTURE . 
FREE EMPLOYMENT SERVICE 


ater one. of the wornings’” fel 
‘Success Plan Titetime 


(FREE 
BOOK 


TELLS HOW 
TO BEAN... 


FASY.TO-USE COUPON TODAY 


MEIALIE 


It shows you how to... 
BABY SHOES . 


@how you can start in spare time with 
your home as headquarters. 


@how to build—step by step—to big profits 


and personal independence. 


in your own fascinating 
that many men, married 
couples credit with freeing them 
from the limits of a pay check and 
from the drudgery of a time clock. 


It gives th 
ns for 


. It shows with pletures, 
nd drawings exactly how 
yy Shoes and other keep~ 
sakes, It shows how to get the orders 
coming in—how to expand—how to ret. 
others working for you—how to be 
SURE of at least twice your present 
say before you sive up your job for a 
life of personal independence. 


15 Million Prospects 


There are 15 MILLION pair of 
Baby Shoes in the country right 
now ready to be Metalized. Last 
year alone, more than THREE 
MILLION more babies were born. 


WE SUPPLY ALL 
MATERIALS 


prices made possible by out 
Big guaatity parchases and 
cor uwn mancfactore. You 
Sead Tor fast what you need 


MAKE 12 TIMES 


YOUR MATERIAL COSTS 


ing, And tn spite of being the 
bert, your materials cost solittle 
that your profits are 12 Times 
{Your material cost, Then, when 
Iothernorderthe shoesmounted 
its book-ends, a 

‘Seh-trays or pen 
the HIG EXTICA Pi 
the beautiful mounts 


WARNER-ELECTRIC CO. 
1512 Jarvis Av; 


There's not one of these mothers 


The Business is tremendous . 
and never ending. 

‘The Warner Success Plan shows 
you how to turn this exciting opportu- 
nity into cash. Shows exactly how to 
prepare the shoes, how to put on them 

coating of gensine gold, silver, or 
bronze metal by simple Warner Elec- 
troplating process. Shows how to wet 
the business coming in, how to start in, 
spare time, how to pyramid profits. 


fan while building for an ind 

pendent future, My own Shop here in 
Chicago does « Big Business by the 
very secrets I will now unfold to you. 


Read The True Facts 


Don’t any **Yeu"* now. You most have ALL 


ber, the Warner Process 
‘cheap imitation “PAINT” 
Telsthe genuine METAL 


you 
{FITS os 


i 


DEPT. 22 
jinois 


CN ee 


$500 
An Hour PROFIT 


Yes, even in spare time it is possible 
for « man to finish enough work to 
pay $5.00 an hour for his time, 
Think what this can pyramid int 
when the family helps. 

3e MAY START A FORTUNE 
‘Today I want you todo only one thing. Send 
the coupon. Let me give you all the facts, 
Remember, what I send you does not cost 
you a cent beyond the postage you put on 
your letter to me. With an opportunity 
like this, a man who has a serious interest 
in his future MUST investigate. MAIL the 
COUPON TODAY and see for your 
‘Why $0 many families have called the 
WARNER SUCCESS PLAN a “godsend’ 


DON’T SEND A PENNY 
JUST MAIL THIS COUPON TODAY! 


Raymond E. Brandell, M 
1542 Jarvis Avs 

‘As long as it doesn’t cost me a cent, I'm willing 
to read the facts, 
tion. ‘Send the facts by next mail. No cost to me now 
ovat any other time. 


~, WARNER ELECTRIC CO. 
, Dept. 22, Chicago 26, Ill. 


restigate, then give you my deci: 
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oc/zer JEWELRY MAKING 
WATCHMAKING 


TRADES WITH 


GREATER SECURITY ENGRAVING 


Above Average Pay, Tr 
Day and Night Clos: 


1d Men Always in Demand, 
Enroll ony Time. Write Today 


for Free Catalog and Information. 


Approved for G.I. Training 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological School 
619 WYANDOTTE ST KANSAS CITY 6, MO 


You Can Be A 
Qualified Engineering 


IN A FEW SHORT WEEKS! 


IT'S EASY \f You Use CEI Simplified Training 
& Coaching AT HOME IN SPARE TIME 
‘You want security, a home, a car, a bank account, freedom 
from money troubles, In Drafting you can soon earn money 
‘enough to have them alll t zend you a professional vet of draft 
Ing instruments to make training easy. CEI proven methods of 

instruction will prepare you to use them with sh 

cision In a few short weeks, Don’t take chances 

ture, My practical, modern training has helped hundreds to 
double thelr pay—it can help you, tool 


FREE personally supervised, specialized 


Get FREE 1959 
‘Success Book 
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SHORTHAND 


AT HOME 


| write 120 woRDS 
PER MINUTE 
Easy for Adults 


Famous Speedwriting system. 
No signs: No symbols: No ma: 


Fast" preparation. 
flon anda sound, 


te at college 
0 taught 
Complete typing course. 
The very low cost will surprise you 
26TH YEAR 
Write for Free Booklet to 


apr Youre the B05 


With Crosman Controllable Pow 


‘This special deck of playing earde with 
scere code an Yack of ech card tela YOU 


‘Ree. Address Hi 
318 North. Mi 


ps rust. Goes on right over rust. No 
. Penetrates! Seals! For 
escapes, fences, fenders, flashing 
marine, machinery. Smooth, attrac- 
1.50 qt.; $4 gal. Aluminum—$2 qt. $6 gal. 
| Postpeld. Sead check or money order 


OVERUST PAINT CO. * P. 0. BOX 6004, CLEVELAND, OHIO 


Different selection every time. 30% 
order. Seat portpald anywhere” In 
the world for wnty $1.00. Tnmediate 
Aeltvery. No €.0.D. 


ART 
Ce en ee | 


DRAW YOUR WAY TO HAPPINESS! LEARN AT HOME IN 
YOUR SPARE TIME pyran 655 90 Madi Morela WEEK 


CAPABLE OF EARNING 


‘AS soon as you enroll, we send you Prepare yourself for a pleasant. profitable Art career. 
4 COHMERCIAL “ART. DESIGNING, CARTOONING. 


ertising 
partment. sto 
Get the fact 


” ells about our method 
struction and commercial 


— G.I. APPROVEDS EST: 
1914, 


an ay wa 10 MAKE Bi MONEY 


Be the first to sell sensational luminous house numbers, light switch 


ghacarpenters & Brick Masons 
RT MONTES IN MODERN WELL EQUIPP 


feasant ‘inexpen- 
healthful surround- 
ses. MSBT teaches 

you con begin 


Siig, CENTER ST. 2622-25 N 167m STREET 
BLoommeron, ILL. 


nequire a 
NIGHTS AT HOME! 

LL.B. DEGREE 
LaSalle’s famous Law Library—used as refere 
fence in ‘Law librar Law offices— 
enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
hess and professional advancement." 

These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction . by doing—han- 


ng.ra 
fe. Mail coupon below. No obligation, 


St. Dept. 283-1 Chicago 5, IN 


Send me your two FREE booklets described above, 
without obligation. 
Name. 


Thrill YOUR AUDIENCES 
with unusual movies! 

For Super Short Subject 
“EXCITING STARS” 


Send only $1.00 > Y 
with this coupon 


EXCITING FILMS Dept. P.s. 
2431 Hyperion Avenue, Hollywood 27, California 


Mail to: 


CHECK SIZE 8mm] 1mm) Soundl] 
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MIRACLE TOMATO 
Yields 4} BUSHELS 
ToaVine 


BURGESS CLIMBING 


y Tp-L-CRroP 


Huge, meaty, solid fruit, wonder- 

ful flavor. Some weigh as much 

Bas? pounds each. Unsurpassed 
for canning and slicing. Blight 

[P free— drought und. disease-re~ 
sistant, Grows in any garden 

Ontyieids all other varieties. 

f. TRIAL PACKET 
BETTER GRowi 


MED rite for, FRED compete 
‘Seediotnantetenl Buta et 

BURGESS SEED & PLANT CO. 
ov T. Galesburg, Mich: 


30 as Ee BBE 


in2 


bis evgket, napkin holder, 
Stand, ‘te. Each packet 25¢ 
Send for both packets. Stanley 
220'im St, New B 


THE TOOL Box OF THE WORLD 


Ta vE rom 


AMAZING MYSTERY 


ELecTRomic PRODUCTS COMPANY: SAINT CHARLES 6, 


LEARN ® s2at,t,. 
CARTOORING Guar 


METHOD! 


, RIP TEASE WECKTIE 


rat GLOWS 
IW THE DARK 


‘ever seen It Gosts you absclutely 
‘pothing. 


SEND HO MONEY— 
Special Introductory Offer 


ton! Write to" 
‘GLOW IN THE DARK TIE CO. 
215 M. MICHIGAN AVE., CHICAGO 1, Le 


Treasure and Mineral 


LOCATORS 
GEIGER-COUNTERS 


FOR URANIUM-ORES 


FISHER RESEARCH LABORATORY Ii 


Pale Alto, Callt. 


SAVE GAS - get 1 to 4 ¢ EXTRA miles per gal. 


Cameron Mfg. Co. 


Genuine Snap-on on Tools 


Available Only Through Snap -on's 

Direct-To-User Tool Servi: 
WRITE FOR INFORMATION 

SNAP-ON TOOLS CORP. + Kenosha, Wisconsin 


Get This VALUABLE BOOK 
of SHOP TRICKS! 


Thousands 
at 15¢..4 
yours 
for the cost 

of hendling 


now it 


CONTAINS 19 EXTRA USES FOR YOUR LATHE AND 
DRILL PRESS ... SHOP KINKS TO HELP YOU GET 
‘MORE AND BETTER WORK FROM THESE VERSATILE 
TOOLS 

10¢ 


Be sure to see the new Jacobs Hand-Tite and 
Hex-Key Chucks. Both have the. amazing new 
Rubber-Flex Coliet that. gives terrific gripping 
power, better accuracy, longer life. They'll put 
more icork in your workshop. At your hardware 
jealer’s. 


IF IT’S A JACOBS...1T HOLDS 


‘THE JACOBS MANUFACTURING COMPANY 
200 Jacobs Read, Hartford 2, Conn. 


Please rush my copy of "19 Unusual Uses For Your Drill Press 
And Lathe”. | enclose 10¢ for handli 
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SAFE, COMFORTABLE & ECONOMICAL 
to Work, School, Shopping, Trips —a 
i 


ly automatic vi 
Modern, 


Leave your car home 
for the Sanity. Bay today on 
easy terms 


NO INCREASE 
‘Manufacturing Compe 
POMONA, CALIFORNIA f Leite 


POLISHING! 
GRINDIN 


1 Work in a fascinating and profitable hobby. 
SANDING! Just out—our latest fabricating manual. Tells 
Work on curved you how to work with Plastics. Our new 


or flat Catalogue provides all needed materials: Plexi- 


surfaces 4 


s, dyes, accessories and supplies, Send 
20c today for 1949 Catalogue and Handbook. 
HOUSE OF Ics 


848 LINWOOD AVENUE 
2 DETROIT 6, MICHIGAN 


ITALIAN ACCORDIONS 


all, models, Very best, Hand 
Lowest p 


iden sues Su 
FITS ANY 34 IN. CHUCK or DRILL, 
FLEXIBLE SHAFT, MOTOR, etc. 


Address 


ACCORDION MFG. CO. 
Ave., Dept. PS-2, Chicago 19, Ill. 


Loo Ke ne, guertus: $4 


WATIONAL’ 


MOVIE 
PROJECTION 


CONVERSION OF GOV'T SURPLUS Co. 
PARK BLVD. PINELLAS PARK, FLA. 


Wy ites Mirwark acres, Eatstornta | 


Draw Mes ; 


COPY THIS GIRL AND TRY FOR A 


Free *240 Art Course! 


5 PRIZES! 5 complete art courses... including 
Drawing Outfits! Each course valued at $240 


EXTRA! Whether you win or not, our instruction 
will grade your drawing and write you ... if they 
feel that you have enough talent to develop profitably. 


@ If you do have a worth while talent, Art Instru 
Inc. can bring you individual teaching and crit 
no matter where you live. Our famous home study course 


makes your own room an extension of one of the world’s 
largest art schools. Art Instruction has been turning out 
successful, money-making graduates for 34 years. 
Splendid opportunities are available for trained 
Commercial Artats, Llustrators, Cartoonists, Designers. 
Look ahead! Find out how much ability you really have. 
‘Take this Drawing Test FREE. ART INSTRUCTION, INC. 


MAIL THIS COUPON WITH YOUR DRAWING 
Art Insrrucrion, Inc., * Dept, 2149C 
500 South 4th St., Minneapolis 15, Minn. 
Ploase enter my drawing (attached) in your 
FREE $240 ART COURSE CONTEST. 
(Please Print) 


500 South Fourth Street, Minne 15, Minnesota 


RULES OF CONTEST: Contestants must be amateurs. Make 
Copy oF irl 5 inches high on paper 7 inches high, (Omit lotter- 
ing.) Use only pencil or pen. No drawings returged. All drawings 
iat ‘bo received by Rebruary 23, 1949. Winners notified ty 
Tall: Names ofall wlaners available on request--aend stamped, 
selfaddroaed envelope. 


tL 


CRE i] Prepares Young Men for Professional Careers with 
Industry-Recognized training in a minimum of time 


RADIO-ELECTRONICS-TELEVISION ENGINEERING 


RADUATES of 
Institute reside 


Radio Engineering 
pol are preferred by. ine 
dustry. because of their training and ability. “This 
reason that CREL men quickly 
jo-clectronice-television engincer= 

in, 
With 22 years of practical Waching experience in 
these highly technical fields, CHET offers an out- 
culty, modern and complete laboratories, 


in are accepted t jonthly and each 
may advance as rapidly as be is capable. ‘The basic 


Approved for 
Veterans’ Training 


C PITOL RADIO ENGINEERING INSTITUTE 
An Accredited Technical Institute Founded in 1927 
Dopt. 182A, 16th and Park Rd., N. W., Washington 10, D.C. 


course with one specialized course requires an average 
of'20 month to complete, depending on the ability 
Of the individual student. 

REI in recognized ax one o 
technical institutes, Its, work 
Prepares the young man for 


Capitol Radig Engineering Tn 
16th and Park Rd., N.W., Washington 


Please send me your illustrated 
complete details. 


talog und 


Name Age. 


DEPT. $3341 UNION PACIFIC AVENUE 
PARENT BROS. ‘tos anotes 23, CALIFORNIA 


Only $3.8: 
Pasta ia 


REMOTE POWER CONTROLS 


to turn (at any distance) 

* Dampers, Vents, Valves 

‘ Television & FM Antennos 

+ Camera Controls 
Dials 
Speed Controls 

% Precision Remote Indicators 
shaft of one unit is 


y AC, Complete. instructions, 


95, 
Stok Me SEL $975. 


OSCILLATING ELECTRIC WINDSHIELD 
WIPER MOTOR 


‘ans—Disployers 


SOAR "ASE? 7 528, 


Mail Orders add 25¢ each for postage and handling 


DUBI ELECTRONICS Co., INC. 


ing power. Become thoroughly 
‘Drolession. Without obligation, 
‘Me: 
See for yourself how you can soon eam more dol: 
lars. Weite today, to: Canadian Institut 
and Technology, Ltd. 473. Century. 
Sth Street, N.W., Washington, D.C. 
Special discounts for Veterans and Servicemen 
MAIL THIS COUPON NOW 
[Canadian Institute of Science & Technology, Lid., 
| S73 century Batiding, 412, 5th Street NW 
| Washington, D.C 


of any kind 
‘Oppertuni- 
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ATOOL... 
NOT A BRUSH 


PAINTERS’ 
STRIPING 


TOOL 


$4129 


wi 
4234-4. Uncoln Ave., Chicago 18, Minois 


FREE BOOK tells How to 
Build Own Home and SAVE 


Sf 
Available to, 


Write today": Commerdal Trad 
DI, i400 Groenleat Ave., Chicago 2 


pF Fox sanding contours or fat surfaces, Rubber 
rbor expands to hold "sew 
ik. $2 postpaid hides 3 


BARGAIN! 


Won SPEED ROTARY FRLES 
$2.00 


TH 


10° shan WE BUY SURPLUS TOOLS 
SID TOOL CO., 183 Grand St., N. Y., N. Y. 


= > es 


DRAFTING 


D Draftsman Plays a most 


a Le be important Part in INDUSTRY 


DRAWING OUTFIT INCLUDED - Practically everything that’s built or Sie ene diye 


\ is constructed from blue print drawings 
with Drafting courses. gran. He is the KEY man ip industry, No’ new machin 
All the tools you need including fold- Be built no brides erected, no buildings constructed und 
ing drawing table With them you can ‘Be draftsman has completed his work. 
pu your ideas on paper quickly’ and Drafting is clean, interesting, professional-type work. 
with accuracy. With training you are draftsman is paid well to star has real opportu 
all'set to master Drafting If months, for advancement to high Engineering. The tre- 
not years—at home. meodons psometon, poenes ahead in industry will require 
“ more draftsmen than ever before 
Learn in Spare Time—At Home! cn soday for free information, See what this training has 
{or at the College in Chicago) done for others, what it can do for you. Simply. MAIL. 
A few hours of pleasant home study COUPON TODAY in an envelope of use a penny postcard. 
every week—that's all, With Chicago 
Tech's help. you train yourself step MAIL COUPON NOW 
by step. This tested method—devel- en eeer cer 
oped over 45 years of C.T.C. progress 18-226 Tech Bldp., 2000 So. Michigon Ave. 


—prepares men for good positions in AMall me FREE Drafting Lesson. wit 
industry big opportunities in DRAFTING and how Tean train at home. 


Electricol Dratting 
Structural Drafting 


| 

1 

1 

| 

Course H 
| 

I 

4 


‘Architect 


TECHNICAL COLLE 
8-226 Tech Building, 2000 South 


+ Age. + 


i 

| 
CHICAGO ia H Mechine"Srotng 

i 


CAR THE “WOLF CALL” 
of Deep Tone DUAL MUFFLERS 
‘The rich, low, mellow sound of “straight thru ADVANCE mufflers Is something 
ail your fiends will edmire. 
‘Also greeter power, speed, ond economy result from the reduced back press 
ture of ths sonic design. Rugged steel ube throughout (no aluminum) 
biowour-preot. 
SIMPLETO INSTALL. No welding, cating, or holes e dil. Complete with rubber 
mounted clamps (no rattle) ond all necessary fitings. 


yyy [ AOVANEE Mur, s00 5, Veron, Bop 2 eg Aoi a 
M- mail COD, 


motns) $8590, 


MM 
ADVANCE MUFFLERS| §-~**——————~ —""— **s — 
68005.VermontAve.,LosAngeles44,Call. | naire iy tre 


LARGEST—PROOF OF THE BEST! 
WORLD'S LARGEST WATCHMAKING SCHOOL 
— 


Your lifetime career in watchmaking warrants the best of 

training . ..individval instruction by horological specioliss, 

sided by giant working models, motion pictures and th: Become you town's most 

greatest collection of watchmakers tools ond equipment eve reece meme 

assembled for teaching purposes. You get all this at Wester. iM * 

Pennsylvania Horological Intitute, largest among watchmak: 

ing schools and best-known omong jewelers everywhere. 
Fnjoy the distinction of graduating from the largest 

school of its kind... know that you have had the best! 

Fully occredited ond approved for veteran training. 


WESTERN PENNSYLVANIA HoROLOGICAL INSTITUTE 
Desk 39 Ridge Avenve Pittsburgh 12, Pa. 
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for the newest in RADIO 


@ value-packed listing of 
han 20,000 standard 
brand items including 


Radio kits for beginners ond professionals 
@ Television components and kits for hobbyists 
@ Electronic and laboratory test equipment 
© Sound systems @ Technicol literature 


IF IT'S IN RADIO & TELEVISION... NEWARK HAS IT! 
ONE YEAR TO PAY WHILE USING EQUIPMENT 


‘3 GREAT stot 
ot 115 West 45th Sie 
212 Fulton ‘Street, NEW. YORK 
323 West Madion St, CHICAGO 


PUCEREIOCL) Newark Electric Co., bop. 816. 


242 W. 55th St, NY. 19. 
fork 1949 Catalog 
MY NAME 


‘ADDRESS. .ciTY___sTaTe__ 


“Waren 


DADO SAWING WASHERS MAKE 

ALL THESE CUTS ON YOUR SAW! 
‘Smooth, accurate grooves—12 widths, any 
angle. No chatter, no burning, chewing, oF 
‘sanding! Just dial desired width with Micro- 
adjustment! 5 sizes fit any saw arbor— 
47,1", 14". See your dealer or use 
‘coupon below! Satisfaction guaranteed. 


DEALERS, ORDER DIRECTI 


{WARREN WASHERS CO., DEPT. 42 
70 Medbury Ave., Detroit 2, Michigan 


| Enclosed $4.95 for one set of Warren Washers, 
postpaid. My arbor size is__ 
NAM 
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“HOME WORKSHOP” BLADES 


WOOD CUTTING 


“HOME WORKSHOP’ “HYCARBON' 

nore meee seat MNO ne 

re as Sean Sa 
ad Seas 

Blades to fit Kalisaws, Skilsows. 


MIDWEST 
SURPLUS SALES CO. 


2533 INDIANA KANSAS CITY, MO. 


Shoots 
Stream 


3. 
. 3/4" Bore. “Also 
Write for 
NEW 
CATALOG 
Dopt. PS 


Now you CAN afford inst 


ap gers ee ee TRS 
Seconds Count When Fire Strikes! NA 
aE tee a ERS A 


ig fighting ‘ee ‘So’ almple'a child can operate 
WANDS OF FIRES. ‘such as, gasoline, 
aper, wood, ete, "Will "not “damage 
Squipment,” motors, draperies, ‘ote. “KEEP ONE IN EVERY 
RDdMt. Handy WALL BRACKET with each extinguisher. Posi- 
tively sealed, will last for 
‘gramient specification fuld as used in extina 
$To'or more. «Will not fre 


it, "puTS" OUT “AL 
reqse, oll, electrical 


1 FOR $1.49 3 FOR $3.95 6 FOR $7.75 
AMSCO COMPANY, Dept. PS, Le Center, Minn. 


= 
"Tous nervy oury ews sere plan 

sane dar eee eral 
Cort up od oil Caving avai rough 


oo sera Bnished. Build 
SEND 


‘yourself and save 


CORRESPONDENCE COURSES IN 


RADIO. SIELECTROCAL ENGINEERING 


‘lan, ‘Rervicemen. needed 
Write ton re cope of scoot 


LINCOLN ENGINEERING SCHOOL, 
You're a 


HULL AUTOMOBILE COMPASS | 


‘© When you're sure of directions, | 
every second, you're relaxed, undis- 
tracted, a better driver, Beaconlite 
luminated $5.95, Streamline standard 
‘At your ‘dealer's, Write for 


ux 934. 8-122, Linealn, Nebr 


(0. Box 246-£2, Warren, Ohio 


jeter Driver with a | » 


Smartly 


Trimmed 
with 

Richly Groined 

LEATHERETTE 


Our direct-fac 


Fy prices offer you 


tremendous savings, Richer! Strong. 
er! More Luxurious! GA’ LARK'S 
New Auto Seat Covers are TOPS in 
quality, smart styling and value. 
‘Stunning plaid designs in softly har- 
= monious multi-color weaves 
JUST NAME THE CAR- : Be Every GAYLARK FIBRE Auto 
‘ Seat Cover is carefully finished with 
WE HAVE THE COVERS ag elasticized slip-over sides for snug, 
° smooth fi. dust the handsome, 
beri bere thoroughbred accent of elegance 
pe cove your car deserves. 
rrmourn cos 
boven” cabac suck ictaniet = se 
onsen LASAME = nuosow Toor oottshcd or your mouy wl 
foncuty pesto” ticoun be cheerfully refunded at once. 
urs kas tara 
Taartane 
EASY TO INSTALL- 1 } 
Wesail Hypeseid aks | caviaRe PRoDucts, Dept oF H 
: Ean 
| Geen Rush Gyr Seat Cove ony meneyck usniee | 
| Cicompee on and bck covers $885, C) Front sel covet ely $98 
| C3 pass. dined back coupe $4.98 My carisa19.... Make | 
| Bivesmncots wrantcasciaeca | 
{Gltwel Chtyez2 Clty 3 Chz-door [Aeon 1 
| COR sespadf....emsed. Send COO. papa. | 
| hare m \ 
Ou Focorrtevou | Addis | 
Prices Meon Guor 
press | City Zone... State | 
1D ese icae one pa Fibre Doo Potts to mat $1.00 pr st 
GAYLARK PRODUCTS 615 m Aveneen, Chicoge 22, ti 1B wedge cushion to match, $1.00 ! 


esa | 
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‘OOD PRODUCTION 
ENGINEERING 


wert 


LZ 


as high as 
$3,351 Year 


Prepare NOW For > 


Next Examinations s s:) 2 | 

KLOK INSTITUTE SS , 

VETERANS G&T See be 
SPECIAL PREFERENCE / FRANKLIN 
ponethr po aes INSTITUTE 


expec 
City Mail Carriers 


F Namen 


J Address. 
/ 


MAIL ORDERS Svieecu's 
¢x BOOTS 
Leather Top—Rubber Bottom 
$8.95 
Fit $995 
sizes 9, 10, 11, 12, 13, 


* Flexible, double chrome 
tanned toughest wearing 
eather uppers! os 24 8 Spring SUD, Lox 
@ Leakproof gusset tongue | Se% inventor and Gndxeteor Magatine with each bool order 
* Non-skid heavy duty 
rubber soles and heels! 

# Reconditioned 

and look like 


Write for folder 


D.W. ONAN & SONS INC. 


and GROW. 
RICH Za 


Hostzuctive,_ stimulating book that 


automatic and ope 
fringe Basiy isbeaied to, 


SALESMEN WANTED! Big e Profit 
‘Send name, address on penn 
Shining Weight 5 Ibs, 


100% WATERPROOF, FIRE, MILDEW RESISTANT 
MULTIPLE SEAMS. GROMMETS ALL AROUND 
9x12, $7.56 6x7, $2.95 16x16, $17.92 
hi mt Sh eight ing weight 


UNIVERSAL ENTERPRI ISES 


45, 
it on 0.0.0" irder or check 


igen fa La Aagele 
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THIS FREE BOO “rer miter” TRUCKS 


‘We have for immediate deliver: 


Tells how we [eter iets 
can teach you “ae a 


ferman, Brockway Chev 
GMC, Taterwational Mack. 
Oshkosh. eo. ‘Studebaker 

Waite. Wille’ and Jeeps We 
ave parts ists available os, 
Most, models. Write stating 
Model of ‘Trick. 


} JEEP TOPS and CURTAINS 


(Weatherizing Kit), complete top_with back curtain and| 
side curtains with’ zipsin-doors. 5" windows, ‘Waterproot| 


BS sar Pupgine eles wonder” gg" EQ 
@ AND ANIMALS TRAILER AXLE 


GAME HEADS, FISH Heavy duty trailer axe suitable 
Send x ‘ Tor many types of trailer 
NY Struction. “Ais “excellent 
xpacityagiare 
ler axle complete with Timken roller bearings, hubs. and 


aie A ce 
af Sree say eonplte x, apis Zoller brain, bub 
FREE poor venting We | [inches square and 40 Inches weiner Shee terval inane 
Si iecweetes | (Bova nrdcten er 
a | MRE oes 
aes earth caeee perce || NEW POWER 
i eects Raced ee 
See asker || WINCHES 
‘ ipa modes No cont or ob Govt, Surplus, All ore Brond 
ie icinek Siete BTaHS Soee ioe, Govt Surpl.All ore Brand 
for eae 
Iwaver amet: Chie ona ga 


38 feels dawamer’ Moa 
Go i Yeneth. oo oe 


wawons. Tt ta. a. 18.0 


Sees mates Se ya 


WINCH, GARWOOD OR HEIL GARWOOD WINCH — 25.000 


capacity «Ss FT 5Q%- Bi ..$20000 
New 
All Purpose WINCH 


2,000 th, Roed Cope 
Ideal For Jeop 
Her fais cis $5g.50 


or at Allied School in Chico 
KEY POSITIONS OPEN IN INDUSTRY 


Train Now! 


EMPLOYMENT ved for Ci 
SERVICE Write For Ce 
ALLIED SCHOOL OF MECHANICAL TRADES 

21340-1342 80, Mlenleam Ave. 
HIEARO 8, 14 


learn Leathereraft 


Increase your income spare time profitable 
usiness. Leathereraft sen be mastered in io tine, Start 

‘an investment of only $10.50 for leathercraft. kit 
Which’ includes: tools, complete instruction book and de- 
Figns, billfold project ready to be completed, lacing. tool 
cataloxue, tips on how and where £0 sell tinished leather 
ods, and employment Nelds for leathercrafters, Start 
now to Increase your Income—Don't miss this opbortu- 
nity, Mait your order today—Cash or C.0.D. 


LEATHER CO., Dept. 2 
Fort Worth 4, Texas 


Complete| 
with Twin Booms, iralmes 
Wrecker ‘crane. 

Urs, Compfete’ unit with 
sistoet 0 


HYDRAULIC JACKS| 


Government Surplus, slightly used 5 ton hy: 
Senuile" jacks “of” popular ‘brands ror 
Pe Shippine weigwt25 tbs “Each. s.: $795 


eth 
Hthon, Complete with Filler eap In center 
ioe bottom "and. etek he 


Hat fr ata sae erates, Oe 


agin AUTO PARTS (On 


BURIED TREASURE. MINERALS 
AMAZING NEW GOLDAK LOCATORS 


SENSATIONAL REW MODEL! 
ONLY 11 pounds weight! One hand 
Gperation "Money-Back Guarantee of 
Shperlority, Write for full det 
THE GOLDAK CO. 
‘SLENDALE |. CAUTORMA 


1901 TROOST-GRI800-KANSAS CITY, MO. 
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REGALS 4:4 


STYLE 4501 
In Scotch Grain 


ORDER BY MAIL FROM FACTORY 
Take Cold, Blustery Weather 


In Si and Comfort! 
n, what a husky! You just can't beat this 
brogue designed for all 


‘oF money ordar 
‘ond wi copy all numbers in your 
Imoney-beck gusto 


3 
Hj ‘MAIL YOUR ORDER NOW: 
REGAL SHOE CO., Dept. 208 

ITMAN, MAS 


ao ens tot 
Bees 


EH.NECDHAM 


oD. 
oy MONEY-BACK GUARANTEE 


eZ Ask Your Hardware Store for 
Yy FULLER'S 
"Preat Unbreakable Amber Handle 


SCREW DRIVERS 


New Yor 
World's largest maker of Amber-itendle Tools 


© city, 
ory ms 
1) FREE CATALOG OW REQUEST 


CAMILLUS BLADES ARE 
SS 


HONED AND 
HAND 
STROPPED 


Camillus §21—most 
Dobular, quality pocket 
Anife in America 7 


| CAMILLUS 
‘hes the exige! 


CAMILLUS CUTLE 
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GEIGER COUNTERS 
FOR LOCATING RADIOACTIVE 
MINERALS + FOR HOSPITAL 
AND INDUSTRIAL USE. 


Details ond Prices 
CIENTIFIC SUPPLY CORP. 
IOEPT. 14,2623 LAKE ST., OMAHA 4, NERF 


DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30’ 


36 
LABAWCO PUMPS, BELLE MEAD 3, N. J. 


BE YOUR OWN BOSS! 


We Show You How To Set Up Your Own 
Profitable Mfg. Business 


Even In Spare Time 
In Your Own Home 


Here's Your bie opportunity. Pact 


BING PRODUCTS, Devt. PS2F. 


AMES 
UNIVERSAL DIAL INDICATOR SETS 


OUR PRICE 


$15.00 


Reg. sold for 
$23.00 


NEW SURPLUI 


only 
aie 
103 Grand Street SID TOOL CO. 


SPEED wunvoss HANDLE 


TOOL OF 101 USES! 


SPEEDCOR PRODUCTS 
2025 N.E Sandy, Portland 12, Ove 


MEN-IF YOU VALUE 


Your Future- 
read this 


Tells You How to Win 
Bigger Pay and Real Security 


This book is yours without a penny of cork. 
in Retrae nd 


“Your Future 


ahd address on the coupon below and mall today. Get 
Your free copy at once 


INDUSTRIAL TRAINING INSTITUTE 
2150 Lawrence Avenue, Dept. P-2, Chicago 25, Ill. 


MAILCOUPON NOW j.'s 


weno, Chicepe 25, Ilinels 


Please send me » FREE COPY of "Your Opportunity in 
| Reirigeration and Air Conditioning” by return ma 


Name 


Address 
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With One Application 
lor YOUR MONEY BACK, 
Professionally Developed AMAZING 


LINO-DENT 
Em Ss 


hheals and disappears—for 

NOT MESSY + NOT STICKY 
Not a patte—not  powder—Lin i 
development in the eld of plastics. It 


only 
SEND NO MONEY 


lower. Or send $1.25 dnd'we 


199 
LINO-DENT, Inc. jaw 


BARBELLS 


95 POUND SET 
Only $10.80 

Extra Plates 10¢ pound 
We hue ern ling the 


Send for our FREE 
Barbell Course and 
Cotalog. 


BUR BARBELL CO. 


| SURPLUS BARGAINS 


momicinan MES RARTS SUPPLY. Dag, 


Sagi 


How to 


ste enter et 
coafarieertoa 


MIRACLE “BENCH KING” 


The Revolutionary Vise in Solid Bronze 


t 
CEssonies 


DEALERS INQUIRIES 


sama gy illllit 


BENJ. UYDESS 
pean . 167m street 


WANTE 


‘SONS, INC. 


PRACTICAL 
RADIOMEN 


Your FCC license is the next Step Up! 


oon ShEVE: INSTITUTE OF RADIO ELECTRONICS, 


|CAPACITOR TIMER and CONTACTOR 
<A 


| 
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“Wellworth” Sensational Offer ! 


WESTINGHOUSE AIR COMPRESSOR 


plus Spray Gun, 20 ft. Hose, Air Gauge, ( 
Pulsation Chamber Filter and Pop Valve. 6 Items 3 
ALL ITEMS BRAND NEW. ( ALL for 

wr HOME, FARM. FACTORY vi 


vee A fiunate mae 
‘ail brand 


“WELLWORTH™ 


bie nid li 


‘Automatic Pressure 
“itch with Unloader 


Chicago. Send check or money order. Prompt shipments. 


WELLWORTH TRADING CO. omit cu. "acae Sear? 
eC ARTOONS' 


DON’T COPY—LEARN TO ORIGINATE! 


Artistically Inclined? 


SHOWCARD WRITING 


“A practical advertising display course” 
Resident as well os Home-Study Instruction 
Send for interesting test... . and free booklet 
REPUBLIC SCHOOLS, 267-P West7 SL. M.Y.11, KY. 


recs SUIT YOURS A, ILLUSTRATED COMIC 


wee ting of Cagier Bons, 
, Write TODAY for FREE 
it" age, etc, No cbligation 


PIONEER TAILORING ‘ca. (Bepe piste, cmicage Fett! GRAYKO, Dept. 1570, Box 5: 
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LINGUAPHONE 


AUZ{M in your own home, alone or in-a 
eZ ‘group, you can now learn to speak 


NG) seanisi - portucusse 
FRENCH + RUSSIAN 


ITALIAN + GERMAN 
‘or any of 23 other languages by the world-famous 


LINGUAPHONE 
Conversational METHOD 


You simply listen to the cultured voices of 
jeachers. You repeat what you heor, 
‘guided by what you see in the text and pic- 
= you answer and ask question: 
‘and in an amazingly short time you’ 
versing in the new language. 
Educators and language teachers regord 
Linguophone as a notable advance in mod- 
ing and sim the study of lan- 
‘guages. That is why so mony Linguophone 
sets are in use in schools, colleges, uni 
ties, a an oid to fluent speaking. 


2. Available to Veterans under 
G I BILL OF RIGHTS 


Sove time, work and money, learn a new 
languoge the Linguaphone Way which hos 
helped thousands in the Army, Navy, Flying, 
Signal Corps ond other services, os well os 
many thousands of home-study students. 
SEND FOR FREE BOOK. Tells you how you 
can increase your income, multiply your op- 
portunities and enrich your personality by 
speoking another language. 


LINGUAPHONE INSTITUTE 


con- 


95 RCA BUILDING, NEW YORK 20, N.Y. 
| LINGUAPHONE INSTITUTE 
95 RCA Bidg., New York 20, N.Y. 


Send me the FREE Linguophone Book. 
Vom C1), am not [) @ World Wor II ¥ 


1 want to learn longvage. 


ek ae ee 


"BUILD A MODEL OCEAN 
LINER THAT ACTUALLY RUNS 
QUEEN ELIZABETH 
$495 


SCIENTIFIC MODEL AIRPLANE co. 
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DO FACTORY FINISH PAINTING WITH THIS 
ag AMAZING, ALL-ALUMINUM, LOW COST 


PAINT SPRAYING UNIT 
FoR PAINT, LACOUER i 
STAINAND WAX” | |) 


Needs No Cleaning! 


Complete wit 


SAVE. | Youcan build, using our practic 
UP TO 90% casy-to- eed ‘pls lh kinds ic 
chines taf howe 


183 SETS OF PLANS NICHOLS EQUIPMENT COMPANY 
VALUABLE INFORMATION ovot PE MpuRviay MISS. 


Clothing and 
Haberdashery 


147 Summer St, Dept. P 
Ass. 


pe NEW PLASTIC 
Makes these LEATHER and 
LEATHERETTE Items (/KEWEW 


Make like new, worn, scuffed or 
faded leather and artificial leather equip as 
ment, Either your own to renew, recolor @ 

or cafe, restaurant and 


caustics and weather. All colors. 


‘Mail coupon for free sample. 


FREE Sample ees a 


‘me show yoo 
how.selbaveshows 


Edwards. Salee Mor. 


Imprompry treks. 
orice 


THE WORLD'S LARGEST 
MAGIC CENTER 


rf own wee o 


THE MAGIC CENTER * 


LOOK p> 
for Rupture Help 


of teducible rupture iw GUAR 
ANTEED to bring YOU bea 
aly comfort and, security 
Shy aoe night week ted 
atplayor ft contsyouNOT He 
ING! Thousandshappy. Light, 

neat-Gtting, No hard pads of BMW 
pain. Fee men, women, ad 

chikites, Dursbl, cheep! Sent 


‘Not sold in stores. Boware of im 


seperately within 30 days ater re 
‘eipt of your order. Be the lite of the 
party for entire evening. Open vasa 
me for all walks of lle. Frew cater 
Tague with och order contains wesy 
Instrections for additions! new ond 


741 8th AVE. 


THE MAGIC CENTER. 
741 Bth Ave,, Dept. 5:2, New York 19, N.Y. 


Magic Offers @ $2.98 ppd. | 
bby () Check 1] M. ©. 


Build 
your own 


Capacity 40 cu. Mt: presture up to 100 
Ton per sa. inch. Just order the Smith 
Compressor ‘Head and Accessories 
‘ith complete instructions for assem= 
bling. All you need is a Ford Motor 
‘and shop facilities, Mead equipped 
with high speed compressor valves 
Sutomatic unloading and idling 


Write for complete informotion! 
GORDON SMITH & COMPANY, Inc, 
405 College Street * Bowling Green, Ky. 


FIREARMS 
and SWORDS 


‘You don't want to miss our new thrill-packed eata~ 
log. Pascinating background and illustrations ef 1300 au- 
thentic pleces. Exceptional values in hard-to-find tems. 
For your 180 page catalog. simply send 0c to cover postage 
and handilng. with your name and address, to 

ROBERT ABELS, Box Ps, 
880 Lexington Avenue New York 21, MY. 


CAP-GAUGECO. “dies tooo 


TRAIN NOW FOR AN, 


AVIATION CAREER 


IN SUMNY SOUTHERN CALIFORNIA 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL « GLENDALE1, CALIFORNIA 


FASTEST PLANER in the WORLD 
at this Low Price... 00 
rere el 


W power solf-feeds at 24 feet per 
haar eietrrden 
faces 


BELSAW Multi-Duty 


Speed an production! 
profits! BELSA\ 


roriced’ forma, ng 


ine mate e epte ra ‘oa isitay 
ive atachineoss 


cting. BELSAW 
attach. 


Takes less than 3 hours to 
Convert 


HAND MOWERS TO POWER MOWERS 


* Handy-Dandy Lawn Mower 
Kit fits any hand mower 
from the 


16 to the 20 inch 


ie avpiable tor 
Pett in Brine 
3 rhe 


ive ane 10" heavy duty Pennsyl- 


DEALERS WANTED 
Le CLAIRE MANUFACTURING CO., LE CLAIRE, IOWA 


BUILD YOUR OWN ,.:*%<, 
HEAVY DUTY WELDER "50" eas 


hp, Lauson. 


FOR PROFIT OR PLEASURE 


ATOMIC ARC WELDER co. 


STARK’S 


NEW FLUORESCENT FIXTURE 
CIRCLINE LAMP! 


Practical Shop “Training 


REFRIGERATION 
AIR CONDITIONING 


and/or 


PRACTICAL ELECTRICITY 
MAJOR APPLIANCES 
ce, Maintenance, Installation 
Weite tor Details 
COMMERCIAL TRADES INSTITUTE 


INGHAM, ALA, 
rans Inquire About O! Training 


ADVANCE ENGINEERING CO. 
P. ©. Box 723, Milwaukee 1, 


ONLY $1.00 


ELECTRICAL TRA TRAINING 


Intensive 32 wecks residence course In fundamentals of indus- 


BLISS “ELECTRICAL SCHOOL 
7602 Takoma Ave., Wash. 12, D.C. ey 


WOULD YOU SPEND 10¢ TO LEARN 

DAN LURIE'S MUSCLE BUILDING SECRETS ? 
Di GeE orca 
Tae Mt le a 


Ment in’ one cota ieteen age 
Ssialog’ of BARBELLS ‘and health 


DIESEL 


IS GOING 


DAN LURIE BARSELL COMPANY 
T7295 Rockaway Parkway roekym 12, 


about you! In trac 
trucks, buses, t 
powerandlighting plant: 
urm and road equipment. 
"s the Field of the 
Lowcostdepend- 
wer—ncw Uses are con- ON LAND 
ly developing—and every 
Diesel engine increases the 
need for Diesel-trained men! 


r “Wl Write me tedsy for FREE 
Aevcrptive ceclar Sent fn plea, salad envelopes LEARN DIESEL AT HOME Sstedeiiie 
FRED B. MILLER Manufacturer | | IN SPARE TIME! 


Dept. Ps. "Hagerstown, Maryland. __| 1.222.119. mde 0 ante 


gugh Diced instruct 
WhthU.E-1 bala 


Wear a Form Fitting 
MILLER Truss 


Quickly) easily, build this band 
ome. extellent ti 


Bos. th Sia 
Seed Bates piotettaes 


on Fou 
i i 
Frpecleses i atti Rocnade Tor ‘toployaent 
portunity Geld 


GET THE FACTS evzyrantune 


eo i a ‘on Diesel onrortunities ani how they ean a 
"Poderal tax GOD'S plus charges Serpe rena fg ory 
UNITED PRODUCTS Co. Suapir mall the coupon below pow 


7941 8, Malsted, 


8C-301, Chicago 20 


STARTAT HOME 
FINISH IN OUR SHOP_UTILITIES EWGINEERING INSTITUTE 


(cook? 


iS WEVER SLIP oR KINK 
ih Eich SPEED ADJUS es 


BALLBEARING 
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IN 


| 
PLASTICS! | 


SEND 10 € IN COIN OR STAMPS 
TO COVER HANDLING COSTS. To. 


‘| [COLON TROUBLES 


FREE BOOK Tells Facts 


a 
FREE, McCleary Clinic and Renn Bims Bids 
Excelsior Springs, Mo. 


STAMMER? 


This new 123-page book, “Stammering, Its Cause 
es Correction,” describes the Bogue 


by mail only) pate Rinse 


jeting and stuttering—successful for 
48 years. Free—no. obliga 


Asronautical University Approved Training mosts 
cde of aviation industry, prepares for key 
big opportunities. 


Courses in: 
AERONAUTICAL ENGINEERING, 8.§ 


a 
AFT 


"_. Prepare in spare time. Practical basic 
he Long-established school, Send for free 
let, “Opportunities in Modern Photoy a 
Particulars, Sent postage prepaid. No obligation, 
AMERICAN SCHOOL OF PHOTOGRAPHY 
1318 5. Michigan A 20 5. Iinols 


RAISE HAMSTERS 


1ew wonder animals from Syri 
orton callea Toy Bears, Delghalal pets 
Everyone wants them. Laboratories need 
thousands. Clean, odorless. Raise any- 
where. A profitable and interesting hobby 
or business. We furnish breeders and instruc 
tions. Write today for free book. 

GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


cuntiss. 
WRIGHT 


AERONAUTICAL UNIVERSITY 


Trained Men Get the Better Jobs 
in the Automotive Industry 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 


I interested write or wire 


ATLANTA MOTIVE TRADES 
} STITUTE, Sot S28 Ost Me 


{ine oxplings and bra 
utstuvdlag cad exclusive fon: 
tures, Available attachments: sickle bar, rotary tiller sprayer, 


‘Southern Assocation of Priscte Frade, Seheole 
Veterans ask about G I Training OTTAWA MFG. CO., 1-901 Brush Ave., Ottawa, Kansas 


TD porurar science 


# POUR GORGEOUS BOOKENDS 
qwith Magic Liquid Plastic 
“Pours like honey... 
Sets like glass” 
le en ta create coonaies bookends ik 
Company, Deve 


pr 
‘actual practice with 10 bi 
Helps you learn faster, thoroughly 
‘in’spare time, while learning. 
"Your Opportunities in Radio, Tel 
to HOLLYWOOD RADIO. & TEL! 
iblished 1929) Dept. D-15, 810 
‘Approved for’ Vet- 


VISION INSTITUT! 
West 6th S 
rans, Advise if eligib 


EYE- 


GLASSES 
BY MAIL 
16 Days Trial 

ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-2, Chicago, Mlinols 
WALL TENT | fic’ wings’ 


‘open at back. Ends 8" high, Only 


CANVAS COVERS \« 


NEW! MINIATURE 
DUST MASK 


~ 
Earns ata Ane 


eae 


LEARN TO WRITE 


wine Institute, private school owned. operated, and 
‘Successful writers. and editors, offers an up-to-the 
minute course in writing for magazines. which makes it easy for 
beginners to eet started in this rich field, You work in spare time 
at home, You may concentrate on either fetign or non-fition, 
Send today for the PREE CATALOG describing the Magazine 
Institute method. VETERANS: THIS COURSE APPROVED FOR 
VETERANS’ TRAINING, 


Rockefeller Center, New York 20, N. Y. 
Please send free éatalog, without obligation, to: 


# ame 


q ig 
inauiries confidential No sal 


will call) 


SANDEE Sea 


MUFFLERS 


Steels& Aluminums 
simameuon 
SINGLES Cn" neo 
Steels $5.50, a Aluminum $7.00, 
ry, Ore ie 


gnd MERCURY. DUALS, ” sioct 


$17.50, Aluminum $21.00. Seif 

Steels” $35.00, 

Aluminum "$45.00, 
Duels, $2 

SANDEE ALUMINUMS ARE GUARANTEED Fi 


Monifoid Ser 
> Ford 


$0 extra 


FOR LIFE OF YOUR caR 


‘Streamline Your Car with 


SANDEE FENDER SKIRTS . « $17.20 pr. 


For Ferd, Chev., (ex 
rept Fleetline), Mere 
Fiym., De Soto, ChYS., 


i Bsus, Keiser, Frozer 
ge bedy steel ri 
x pring Belch’ (except 42 

3 Super), Olds, Series 60 
2°70, 1937-40, Pont. & 
1939-40 


Beauty your cor 
Nines inherently, de: 


DIXIE-WESTERN 
DUAL INTAKE MANIFOLDS for 
V8 FORDS AND MERCURYS 


Staton WE SHIP C.0.0. 
Please ship...., Mufflers Duo! Set C) Single O) 
Fender Skirts [] Dixie Western Monifold 
Moke of © _Model__Year_ 
Nome 
Address 
City State 
Check En Ship 6.0.0. § 


SANDEE MUFFLER CO. 


Foctory Address 


5643 Corryne Place Culver City, California 


A/, S2ves Costly, Redecorating! 


“AMAZING INVENTION, Baas 


SAMPLES FOR ‘AGENTS © 


SP SPELT eA LPSa a Bl, 
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any of 
or WHISTLE; NOVELTY — 
INSTRUMENTS 


The Musical Saw—The Glass-0-Phone 
the Jazz-0-Nette—the Musical Pitchfork 
Why envy others who play? If you can sing, hum, 
or whistle @ tune You can play any of our novelty. 
instruments, They a at EAR. No notes 
to study. No scales to learn, You don’t have to know 
ow our simple in- 
ing popular tunes. 


You, too, can start’ novelty band for your Church, 


Club, School, Lodge, ete. 


YOU PLAY or NO PAY 4-7 
LITERATURE and 5-DAY TRIAL OFFER 


low-priced, yet give unlimited 
NOT’ toys, 


There ous, 

bands, expecially in Radio 

¥ ‘ape PLAY our inst 

practice we will send the one you select on 6 days 
Frial plant Write for PREB details. 


MUSSEHL and WESTPHAL 
600 Fort St, Fort Atkinson, Wisconsin 


NEW ELECTRO 


BAND SAW 
BRATER 


‘on ony 60 cycle 
110 V lighting circuit. 


in © clamping device. Complete with 6 f. 
cord and plus brexing mteriel, Funes ond 
Order THE ERWOOD COMPANY 


From .. .Dept BB 114 Woodstock $f. Crystal Cake, Ul 
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FINGERPRINTING 
AND 
IDENTIFICATION 
IN YOUR OWN HOME 
IN YOUR SPARE TIME 


Specialy pr 


FREE 


Booklet 
Under the Private Correspondence OnRequest 
Schoo! low of Pe 


‘ad PENNA. INSTITUTE 
or" OF CRIMINOLOGY 


| Siow tr cae Beno 


Be. W. Nisson 


CORTINAPHONE Makes It EASY! 


Learn to 
=. sa” SPANISH 


FRENCH + GERMAN - ITALIAN 


ed 
FREE CORTINA ACADEMY 
BOOK °°". 122, 105, West 40m Street 


New York 1h. W 
MENS FULLY CUARANYEED AEW | 


eae : 


IGINALLY sold =. 
ORIGINALLY sol up to $55 J 


Socrificed Because They're Z 
POST-WAR Surplus 


Guarantee 


OUR GUARANTEE 


738 tee 


Pa 


The BERMAN Corn 
DIAMOND BROKERS: 
America’s Great Diamond Valves 


~ SAVE UP TO 50% sre 
BERMAN'S | 


Mlustrated 


tolog 


FREE. OUT OF 


GENUINE 
DIAMONDS 


Aceurate and pr 
erds " Pottshed 


AUTOMATIC FLOOR LIGHT 


FOR FORD AND MERCURY CARS 


Not Sol 
AIRCRAFT METAL PRODUCTS 


sofenicnmans new arena Rapiaees Mie 


WAR SURPLUS 
OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
Save More Than 1/2 Regular Cost 


. GOVERNMENT'S 7x50 
BINOCULARS 


te Optics! 
Metal Parts! 
structions 


METAL PARTS—Set includes all 
Metal Parte completely finished 
“for aseembly of 7 X80 Binoc 
jars, “No machining required, 
Acsturdy “Binocular Carryin 
Gases optional with each set 
of Metal "Parts, 


oculare ‘These are 
rbearzpertect=-and have new iow Teliecion coating 


Stock #5102-6 
Fihene are standard 


fou buy both Binocular Optics and Binocul 
Poracndd 23% Federal Rxclse Tax to above prices, 


ARMY’S 6x30 BINOCULARS 


COMPLETE OPTICS & METAL, PARTS—Model M-13A1, 
S250 Binoculars model) Bs 

Tory ob costing $103 to $120. The Optice in perfect 
Sevear-perfect condition Have sew” tow fefetion coating. 
machining required. Complete assembly instructions included 


machining required. Compl 
820-N : ‘$40.00 Postoald, 


‘Stock 
oe 58. 

Sox 

an 

aia 


Order by Stock No. 


EDMUND SALVAGE COMPANY 


P. O. AUDUBON, NEW JERSEY 


amazingly low, 
Ro Gauges 


fe Spark Lighter nerded At 


ages, repoir and machine shops, 
‘umalactorers, ete s 
MONEY! 10 DAY 


fate Seca ree te 
Wu sathdaaint es oe 
a ee Aa 


‘supply stores: WELLDRITE furnished complete with 
Fi Sige Hoe whatached Ateses ci 


Sonverter 
for welding metal 


to he thickness, using Up tea 
nd" #2 Dobie Holder with Copper Coated Dust Gabon 
coe Saathe tokieg tates Sod notes iced 


Electrodes for Cutting, Brazing 


ioe refund oribte HOO ghar 
Casting to $10-only $3.95. 
Request. California order please add 24% sales tax. 


CALIFORNIA TECHNICAL PRODUCTS CO. **4$s,%0tst-owt,t-2 
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Zig new ERUSLEY 
Coming or going, it’s the 


Smartest car on the road! 


Crosley is truly a fine car. Again Crosley leads 
the way with America’s highest compression 
rotio—7.8 to 1. Even more power, and greater 
@ gallon. Costs less 
than an 8-year-old high-upkeep used cor. 
range downward from the Station Wagon at only 
$929 F.0.8., Marion, Ind, 


NEW CROSLEY 
STATION WAGON 


1 New spend line 
leh Interior, 

‘Seats 4 
jo0e room 


FINE cat ne" 355858 “Soring 


Grove Ave., Cincinnatt 


and Labor with a 
MontaMowER 


New model. New type metal handle has 
: special device ‘to adjust cutting height. 
Drive shaft now mounted on free rolling, fac- 
tory lubricated, sealed ball bearings. No tired backs or 
aching arms, 814 Ibs. live precision made mechanism that 
firet gathers, then cuts smoothly a clean 16” swath through 
grass, dandelions, spike grass, Inwn weeds. No noise oF 
clatter. As moder i 
right up to 
fringes to be trimmed by hand. Cutters self-sharpening. 
Built to last many years. Many thousands in use. Sold 
direct from factory for 26 years. Write 
‘at once for trial on your own lawn “approval offer,” 
guarantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 
62 Keel GRAND RAPIDS 2, MICHIGAN 
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WORLD'S MOST POWERFUL 


Completely Different 
Than Any Other! 


AIR PISTOL 


Famed HY-SCORE used by experts. Expen- 


Ing: free Be 
Value $1.49 for cal 
22). Also sample dart 


BROOKLYN 1, N. Y. 


ONE YEAR WRITTEN GUARANTEE! 
ARMY AIR CORPS 16 JEWEL 


LAWN MOWER 


Write for We Supply Cutting Unit 
FREE Circulor Complete. 

pee $12.50 

pnb NO_ INCREASE 


IN PRICE 


shore-Wave. Recelver = &, Fly’ 
for all four blueprints! Address 
‘353 Sth Avenue, New York 10. N. 


LEARN TO WRITE. 


Aa Zils, Prendeat TAMBLY 
Sachin oh eer Seysare mamas Citys Moss 04:4: 


SPECIAL OFFER! 


LOCK.STITCH 
SEWING AWL 


ff ramones 
| | Exresieei ethan” 2 


Sewing awi complete 
Sith beedles, waard Thread 
nd direction) folder. ‘Htundrea 


‘tees “Sewing, fepatring” feather 
bl 


{Siteed of money back Send ‘currency, check or money ord 


Yates’ Mig. Ca, G11-K Main Sty Lake Geneva,  Wiscont 


Plstic Casters’ EMBED REAL FLOWERS “HAWAIIAN 


and Tiles 


in MEW Magic PLASTIC WIGGL ERS 


...NEVER LET YOU DOWN” 


es 
urines for silts of to 

Blesoure fe proite are sowie 
iy required. 


EMBED Your PHOTOS 
Preserve your red photor in Casto- 
Iite."Afake bes ‘medallions like ti 
One shows, i phot shades 
amp bases, distincel ve i 
embedded ‘photos. Sel 


The Castolite Co., Dept. 8-4 
Box Sot, Woodstock, 


Superette Dual Vacuum Auto Horns 
The Voice of Authority 
on The Highway 


each 

Colors: Red, Black, Yellow, Peast and 
Green. 

Extra Hula Skirts (large) 28 each won 

Old reliable No. 1, functions where it's imposible to use 

treble hook lures. It's easy to ‘cast. For all game fish: any: 


where . . . especially Small Mouth ‘Bass ‘and Walleyes. 
‘Waoaiten WigelerT-M. Reg U. 8 Pat Ofice 


FRED ARBOGAST & CO., Inc., 1712 W. North St., Akron 3, 0. 


MANUFACTURING CQ. 
Dept. M Burlington, Wis. 


er, entitied, “An Amazing. Secret” | 
"Jou, vos’ reauest. "No eblleaton [id 


Conting lest thon $90,001 Send for’ our free Beckie! tosey, 


UNION LOOM WORKS 
| 27 Factory st. BOONVILLE, N.Y. 
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REAL DIESEL ENGINE 


$9 95 


aay areal diesel engine, complete with 


ing dhouinde of DEEZILS. 
iin preciso engine. Actuaity 
Tue 

bots, midget cars 

25e postage toaey. 


Announcing CHAMPION v-iow Plugs 


+——* CHAMPION TERMINAL assures better 
center electrode seal and provides 
sturdier electrical connection. 
_—* CHAMPION. CERAMIC INSULATORS — 
“ proved dependable ia millions of 
Champion Spark Plugs. 

—* CHAMPION SILLMENT SEAL—prevents 
excessive compression leakage be- 
tween insulator and shell. 
CHAMPION. “"THERM-O-FLEX” CON- 

7 STRUCTION—longer_ element life, 
we more dependable performance. 


Follow recommendations of plug types and fuels ap- 
proved by engine manutactucer. 


CHAMPION 


SPARK PLUG COMPANY, TOLEDO 1, OHIO 


ATTACHMENTS AND 
ACCESSORIES FOR LATHES 
equipment that will moke 
more versatile, such os 


Milling Attachments Centerand Steady Rests 
Taper Attachments Steel and Brass Collets 
Bed Turrets Collet Attachments 
Electric Grinders Chucks, Tools, ete. 


IUTH BEND LATHE WORKS, 456A E MADISON ST...SOUTH IND. 


WRITE FOR CATALOG 77-U TODAY 
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BUD 008 BOAT- Only #35 
iiciiiagd NEW Guaronteed Complete Kit 
oe Vee ol PRECUT serine wed pr ss sh 

Se a neyo ea ee Sa 
Sse aa dae Soe 
Seog 25 astm tour tes 


Borometers + Thermometers * Psychrometers 
‘Anemometers + Wind Vanes + Rain Gages 
send $.10 in stamps for catalog 


SCIENCE ASSOCIATES 


BROAD ST. PHILADELPHYA 8_PA 


Law 


Build This Model of Confederate Frigate “Alabama’ 


© Big, clear blueprints show all parts of 21's in. hull model 
St famous Civil War Frigate, only $1-00, Order Bl 
355. FREE ‘catalogue “with your order! Addre 
Science, Dept. 29, 353 4th Ave., New York 10, N. 


FIRE EXTINGUISHER 


type—5% Th. charge, Complete with 
n-shatterable, For 
gasoline and ‘oll hres. Household 


$14.95 


i 
E 


BRAIDED NYLON LIN 


MAC-MILLS Dept. L-2 


gue ars BANTS 69 


B-15 Stylo 
FLIGHT JACKET 


— | AVIATOR’S 


( y‘ A-6 STYLE 
FLIGHT BOOTS 


‘ "10% 
USED FLIGHT Boers: 


SERGE 
O'SEA 
SLEEPING BAGS Powis 0 A CAPS 


metus, stone iy 
ae Bit OUTBOARD MOTOR 


H. B. MILBURN CO., DEPT. PS-2, 11861 South Main Street, Los Ai 


ioe DYNAMIC cr2*- ARC WELDER 


Industrial Transformer Type a omy 7. \. 
IT. WELDS ¢ IT BRAZES « IT SOLDERS 32850 = 


a 


Inari ree. eran 
Wired 420 Volt Line. Alsowvaasle for 
Bivole current ae sight mditional cont 
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THE REVOLUTIONARY BOICE-CRANE 
Faction-matiG WET TOOL GRINDER 


‘Simplified Self-Adjusting Friction Roll Drive. No countershaft 
or extra belt * Peripheral Speed Remains Constant As Wheel 
Wears, Exclusive feature * No Water Thrown On Operator. Has 


“controlled-water action” + Permits Proper Pressure Control. 
Operator takes a comfortable standing position and works on 
top of the wheel = Larger Tool Rest (2/2"” x 5”), Perfect for 
long, slim knives, wide tools + Accurate Controls For Grinding 
Angles From Zero To 30°. First tool rest with adequate adjustment 

8"’ Diameter and 12" Face Sondstone Wheel. 135 r.p.m. 
increasing os whee! wears to maintain peripheral speed of 
opproximately 280 feet per minute + Gray Enomelled Steel 
Case. 16 gauge. Weight 14 Ibs. net; 17 Ibs. packed, 

Foc Order Today from Power Too! Dealers Everywhere. 
BOICE-CRANE COMPANY +944 CENTRAL AVENUE + TOLEDO 6, OHIO 


—— “ LEARN-BY-DOING" PERPLEXED 

tances? » | ABOUT YOUR 
FUTURE? | Be 
PRACTICAL TRAINING BABY SHOE 


NOT “HOME STUDY” ; 
APPROVED 2,7 spricz tem | METALLIZING ~ 


coca OFFERS » a 


actieal Electricity; Houstwiring. Mitors, Coos 
enance, ete Living arrangements, Bart time jobs, ete 
~ Send coupon TODAY _ . 4 : 
ve "you need to succeed, 
MICHIGAN TECHNICAL Institue Civsiwen} | val Out the profesional know-how” you need to succeeds 
2281 W. Fort St,, Detroit, Mich., Dept. PS-2 {| opntatsuthoriy who developed vod originate ‘i 
saa courte for teaching thi easy lucrative 
ee } for your FRE 
| Tree Bonin 
City x 5 Finishing 
Encinver, STROUDSBURG 10A, PA. 


E copy of my new "Guide to the 


‘y Powell SETS THE PACE ™*yiums 

) ee ee 
2S SeeeTeie ares 2 Ele el tntrs, 

yp: eee 

dO) Powell MANUFACTURING COMPANY cout 


Lal O-VAC 


THE DUST & CHIP COLLECTOR 
rors HOME WORKSHOPS & INDUSTRY 
taste chips, 


usr ot ae tt 
UNIVERSAL YONKERS CORP. ee ed 
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IMEX, 182 Debolt St., Newtown, Ohio 


LEARN. LANDSCAPING 


Proftablecarer—absorbing bobby for men 


tae, 


} Start a NEW BUSINESS 
& Or Add to Your Present 
Repair Business 


Pipe Taps & Dies 
5 a “Gum” Circular Saws 
Pat. applied tor Write for lnfrmaton. 


Outstanding Surplus Value! 


BRAND NEW jUARANTEED 


Pennine WHEEL KITS 


HUNDREDS OF ASSORTED ITEMS — A’ $50 VALUE 


ERicn d OPPORTUNITY 


FOR MEN IN THEIR 50's 


FREE 
BOOK 


LAW: 


Xout FREE, cy of (The 


4 Correspondence Insti 


Pepa LABORATORY TECHNICIAN | 


CHICAGO COLLEGE OF LABORATORY TECHNIQUE 
Dept. P.S. 4315. Wabash Ave. Chicago 5, Illinois 


How to Make Money wit 
Simple Cartoons’ 


ROTARY FILES 


eotan Fs PULL PP 
luminttersty 


Assorted Yo" 


sc. 


RUPTURED? 


Get Relief This Proven Way 


ley to worry along with trusses that gouge your 


details of Wberal truthful 60-day trial offer. Also endorse 
‘users in your neighborhood. Write: 


omfield, New Jersey 
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Troubled with 
DEAFNESS? 


<then you'll be thrilled with the new revolutionary Zenith 
“75” Radionic Hearing Aid.t You can order it by mail with- 
out risking a penny. Let a 10-Day Trial* at home, at church, 
at business prove it's the finest hearing aid you can buy 
regardless of price. Saves you over $100.00. 


/) ~~ 
HEAR BETTER OR PAY NOTHING aE 
Light, compact single unit. Costs less than a cent an hour doctor for advice on Se 


for battery consumption. Comes ready to wear. Accepted by "*" #e"# xd Rearing 
the Council on Physical Medicine, American Medical Asso- 


ciation, Send postcard now (no obligation) for full particu- EN! TH 

Jars telling how tens of thousands of hard-of-hearing men, apie 
women and children have found new joy and happiness a 
with this amazing new hearing aid. NEARING ‘AID’ DIVISION 
‘This Trial ofer available on direct sales by Zenith Radio Corporation or Dap. PZ SBO1 W. Dickens Avenue 
its aubetaiaries icaaan ‘hago 38, fnieais$@) 


SHIPS THAT SELL FOR AS HIGH AS $150 
WERE BUILT FROM ““AUTHENTICAST" KITS 
that cost from $6 to $12.95 
FUN TO BUILD... BEAUTIFUL WHEN BUILT! 


FULL HULL OFFICIAL SCALE MODEL OF U.S.S. MISSOURI 
EVERY “AUTHENTICAST” KIT A COMPLETE BUY 
They Include ll parts Mile, brush, paint see! weak, dusee 
<emant, detailed ‘plans, instrocitons «EVERY. KIT 
READY-r0-au1LD. ‘OTHER COMPLETE “AUTHENTICAST KITS 

U8, AUMEKAYT CAM terrae 
Ae Arrea th h 
Vs Arr 


>, — YOUR OWN BOAT 


BIG SAVINGS AWAIT THE HOME BUILDER 
THRU MARINE MART'S MAIL ORDER SERVICE 


mous “PACKAGED BOAT" Kits 


500 at Catalog—7, 000 Gadgets ‘& Novelties 


Roto Picture Section, 3,500 Illustrations, 6-Color Cover 


Gigantic Catalog OF 
Unusual Novelties 


JOHNSON SMITH & COMPANY 


8: | | 
gil, | 
10c S248 | 
Site Es ij 
a seal it 
ES Sas 
cotter’ Tide 2334 

£32 

8800 
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AVE $$$ 


COMPACT PORTABLE 
ARMY FIELD 


=, TELEPHONES 
NE. sof 


This SPECIAL offer good only thru 
March 31, 1949. ACT NOW! 


Amazingly simple to install and operate, Just hook up termi- 

nals of two or more phones to any two-strand wire and you 

are ready to talk up to 17 miles! Powered by standard flash- 
t batteries. HUNDREDS OF USES for quick, 


‘and tully“guarantecd. 


NOW Repular Price 
css Usep excelent 8.95 
reales ET BR BEyRtoR ae SFP em tore!” 10-75 


Sndanmergs" ANG MaNy ‘MAW mond 


ny 3p 
Pee toe 


NEW, HEAD & CHEST SETS, ea.. 4.08 
iat in CoD" ARMY FIELD TELEPHONE WIRE 


Weatherproof, Durable, 2-conductor. twisted 
oper and 4 strands, tinned, insu: 
Om ‘Original Steel Reels. 

W-110B. Unused, new, but sto 
Posy Hallaig,teel (200°C 


feat, Ua $14.25 


tn 
u 


a 

DRAFTING cea oa * 4.25 

>. the BIG PAY FIELD 1000-foot coll (28 Ibs.) $6.50 
Gey SAEED om WL RAM 00 AT W130 LlowTweIGnT ASSAULT wine 

Wome TM gue beter Job tn more | New, halomite rele (2000 feet) Hach..... 92§5-00 


WRITE for FREE FOLDER ond prices on OF 

‘Switchboards, Head & Chest Set 
All prices F.0.B. Sacramento, No C.O.D, California residents 
fda "2's" for sales tax. Small orders sent postage collect 
pits Amal! handling charge. 


i 
Tul train you SEND CHECK OR 
Pee ony ore LORIS SALES 
Babe Beebe you a ete une Bet 

Partae Den PPh.2on "instants ‘ate al 
Phen than We tart Wie toda for 
SRP"sE MAN" rite book. Sine ase 


Speciols. 


Command Bigger Money! 


STUDY LAW 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled. LL.B 
Degree awarded. All text material furnished. Easy 

yyment plan. Send now for FREE BOOK—"Law and 
B&zeutive Guidance” "It explains the course how 
you may enroll and the many ways you may profit 
from Law Study. Write TODAY to: 

AMERICAN EXTENSION SCHOOL OF LAW 

Dept. 10-5, 646 N. Michigan Ave., Chicogo 11, Il. 
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facts: yours on 


Fe ‘Selene, 


Fistula May Often 
Result From Piles 


PNEUMATIC AIR TOOLS 


Mode by Chicago Pneumatic and other Manufacturers 4 


‘Squeeze Riveter with On Associated Ailments 
Alligator Yoke . 


For oll types of meta! and auto 
body work. Purchosed from an active 
{90¥', tool crib. Original cast about $80.00 
Uke new. Weight 4 ibs .+-.- Each $12.95. 


jon Squeeze Type 
Uke new. Wot. 5 Ibs. « » Each $12.95, 
WIGH SPEED 


Ij Beeta* airs 
Gas oot 


A new, illustrated 40-page book on Fistula, Rectal 
Abscess, Piles and other rectal and colon disorders is 
now, FREE to all sufferers, Write today—a card will 
do. Thornton & Minor Clinic, Suite 249, 926 McGee 
St, Kansas City, Mo, 


| [ UreTime WRITTEN GUARANTEE CERTIFICATE 


| ARMY TYPE 


BINOCULARS 


ing concrete Chrome 
new. Sin 
becky be incoge 


n MICROMETERS 


i igre log ie. A 

we long We. All new. 
}) Or copecty =.= 83:35| 
Ar Copocty $9.50 och 


lined, hundreds of uses in ony 

5 Dor. $1 — 50085 
TRANSFORMERS 

Jefferion Ele ‘por sep down transformer. in 

‘ut, primary 110-117 Volts A.C. Output, from 5 Volts 2 

46650 Volts, Suitable for vse with war surplus gadgets, | | 

heater relays 

chimes, ete. W 

‘Automatic Winding Compony Tronsfor 

AC. Input 75-125 voli. 4 step output 5-63. 

Single winding. For ro 


Sibs. +++. New! Eoch $3.50. 
Al preas 0.8. Culver City, C 


AIRBORNE SALES CO., INC. 


'* The 1949 edition of the famous 


ua earion of te tanoun || ARTISTS MAKE MONEY 


yt Every workshop ow 0 YOU LIKE TO DRAW? 
should have a copy. 240 pages full | | Send name, address, axe and occupation for 
of Mlustrations, descriptions: and | | FREE ART TEST, to find out your ability, 
rices of the Intest tools made 

heat known “mantifacturers tm ART INSTRUCTION, INC. 

U.S. You pay the cost of printing 2149 Art Instruction Bidg., Minneapolis 15, Minn. 
— Side, “We refund. your 50e with 
your first order of $10.00 or more. in YOUR OWN ENIARCED 
‘Prompt delivery on most tools, BUILD YOUR Own ENLARGER 
Send check or money order to- 

day! a ae] 


CENTER TOOL CO., 153 Centre Street, Dept. D, New York 13 


SUPERIOR POCKET SIZE 
VOLT-OHM MILLIAMETER 
(© SENSITIVITY—1000 OHMS PER VOLT 


9 SIX—A.C. VOLTAGE RANGES 
‘115730, 150/300/1800 2000 volts 


CALIFORNIA TECHNICAL 
| 448 So. Hill, Dept. K-2, Los Ai 


FREE BOOKLET—For Those Who Suffer From 


TOOTH DECAY! 


| Tells What You Can Do Ab 
| Leam the amazing story of Deaf Smith County, Tex: 

tooth decay’ is practically unknown. The booklet, “The Trail 
Began in Texas.” will be sent you absolutely free. Just write 
your mame and address on a penny postcard and mail to: 
LM. & W. Company, Box 809-D, Marshall, Mich, 


anOOmS - 08 VEY STmicT, ROW TORK 3,1. 
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YOU CAN 


BROADCAST! 
ONLY THIS CIRCUIT PERMITTED 
WITHOUT A FEDERAL LICENSE 


SSMCHONs only $i: 


BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


Of Tired Kidneys 


When disorder of kidney function permits polsonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg ‘pains, los of pep and 
energy, setting up nights, swelling, puffiness under the 
‘eyes, headaches and dizziness, Frequent oF seanty passages 
with smarting and burning sometimes shows ‘there is 
Pills, a 
stimulant diuretic, used successfully by millions for over 
50 years, Doan's give happy relief 


your blood. Get Doan’s Pills. 


Prywoop BoaT kits 
$54.00 


Cieehading Freient) 


paint, and ete. 


TAFT MARINE WOODCRAFT 


Dept. K 636 39th Ave. N.E. ‘Minneapolis 21, Minn. 


(60. 1116 Se, 270 Ste, Dept. Si, Omaha 5, Webe. 


Barber's Dream Comes True! 


Ifyou suffer trom dandraf, tehing 
falling hale. or 
HAIR REMEDY 


Tt will banish dandruf, 4 
WODER'S HAIR REMEDY 
ere harmful Inge 

iy. 


HODER’S HAIR REMEDY 


1700 New Hyde Ph. Rd, New Hyde Ph. L. I. WM. Y. Mall thls coupen 
‘months supply. You will thank me for the rest 


Americas 


LOWEST CosT 


cet up to 


bi 


OPERATE IT! ALL FOR LESS: 
THAN Ie A MILE 


‘every tront- 
portation need. Get the forts today, 
‘See your deoler or write Dept. PS-19 


CUSHMAN MOTOR WORKS, Inc 


LINCOLN NEBRASKA USA 
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IM MANY ITEMS WE HAVE 
me WORLD'S LARGEST SUPPLY 


FLYING SUIT or BLUE 
BUNNY SUIT 


Yor long lasting 
ualites 
ep 
ING KNIFI 


re 


TEAR SHAPED 
PLEX DOME. 


MACKINAW 
EQ Made of heavy water 
“repellant poplin cover 

CR) Wool blanket 

Y; \thigh length, 

flap for adjust 

p(An idea! coat for 
ut 


THE LARGEST F/2M permramronrerenmnersarare 
EY. Fos 


P, 
SUPPLY CO. iw ive worco Ka 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW 


lassified Ads only 80c per word per insertion, payable in advance, Minimum 
od 10 words. 


To be included in April issue, copy should be in our office 
April issue on sale April Ist, 


YORK CITY 10 


‘AUTOMOBILES 


‘UDAB Diversey, Chi 


a atl fodtsAr H 

SPEED And Power” Handbook Very 
latent methods Conatfuct your gun suber” 
charwers. "Water tt coun 


reepower | 
‘astGundlie getaway Pree iifertrated 
‘Speedapor ny 


00 eos i. 
Department 63. Gticinnat! 3, io 


i eneines Same 6 
"ahd inquiries, We ship 
Snywhere.. Write today. Robertagn ‘Buld 
Gorto0d 's "Wabash Chicago 5. Il. 
IMAGINE, 250 miles per 
orine Co. St. 


‘SEE our ad Saeeeiay ee 


“under 
‘Midget Cnr Darenins. Midget Motors Di- 


Hester. Athen. “Ohi 
TaZER 

rmotoracooter #1900" ta 

Bhaw icp 61 


Torscocters, used motors, miduet. cars. 
parts wheels. ee. Ons S00 Erie Toledo. 
MOTORBIKE, guint, #5 
ceampletey 830.0 
ew 


toreyeies. 
Theres. ‘Tel 


Rg eg 
iar rearees 


now. Literaiure 35 
‘Augustine. Pla. 
DERACIIGAL Wel Proven tyargulle 
‘Booklet $2.00" Literature Free. Baw= 


DUALTONE, 
nia muiters 
‘chrome 


Beores “ot 
corer 


Peni vania. “radia. 


it 
Hop-Up" 


y Supercharger Stacks 
‘eautital HandbooksCatas 
‘Engineering. Milford 


ialiine packed Gulfor- 
fora autnaie args 
care 


Valve—tn- 
igcting) 104% 


iy Car, 
ee almguist 
ivan. 


CUSTOMIZING Manunl--Ghows 
Make Your Cur Loo 


‘Custom 


Partch 
3000 ae tabulations tn 


‘Starter 10) ‘Samte see 
ae 


part eauioment an 


gharts. "$2.00 postpaid, 


Seecine Cioens 
Hitcina and new 


aan 


‘So. ‘Alvarado, 


ferhia Dey Lake 


arnao. Lo 


‘Dent DNV. i 
ncerat 6 Calif. 
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PHOTOGRAPHS. World's Finest Auto- 
mobiles, List. Sample. 10e. Box 1028. Min- 
Benpotis. SMinesota. 


2 AUTO SUPPLIES © EQUIPMENT 


oro peat fg a and cee 
ORS, tl eee 
Bi ase Re 
BESS AP ya cae ebtas 
AUTO prt pun ect Get ene 
ie Seen ae ae 
eae 
He AS. tie 


op Copia 
Boke: Neiport_ News 33 
SSELDING. bodist hoc enig 
fendered, promis Bany_ with Hobart 
Cons Pree catalog. Write 
id "box F298. “Froy. Oto 


arr 


rRPLOW Ba 
write Yor tree, triall Give make cat an 
Gripen, "Renee" industries. La Verne 


isTOR =O 
MERE Telae 
gar Sa ine oe 
ANE fe oS iter ae 
ieee 
Ea Sie 


and, "400 other Bargains. (33e 
by Furst Claas Maid “Midget Motors ‘Di- 
Feetory. Athens. OIG. 


AVIATION 


PROPELLERS. Pians for ice sleds grow 
siege. ale oats. Gataiog ioe. Bants-iar- 


Pe Worth, 


PROPELLERS—i- Blade, for sleds air- 
rive boats. Catalog Standard Aero Orait. 
Box 297 Pe. Worth Texas 


7 EVECTRICAL SUPPLIES 
‘& EQUIPMENT 


Tepair” wend 108 


‘Eograves_ ail Metals 
10s11-c Springteld 


‘Selenium Platers 


tp sage fosnedite sn: 
ent Complete Tine of shoe 
mounts Write 


‘or let, Hollywood: Bross 
i770. Vermont, Holly: 


Vacu 


every direct vale until 
mn earn commis 


MARE $5.65 on. ever 
yet appoint « denice 


Hons On re-orde 
an 


"SMOKO™ 


foverates fantastic —amoxs 
information!” Smoko ‘Roe’ 
Company. Huntington 2. Indiana, 

argaina! Weld- 


Werte Ave Malentate 31k 
a ‘AUTO TRAILERS 
RUTLD Your own 
you want! 
and “tli 


epee Sa 
Hig ie thy Baker wires © 


2S BRCONDITIONED Taiareyeies and wee 
Sot radian parts, Expert rebiuelng "Past 
fervice “Indian Motorcycle Sales. ‘Kansas 
Say ata. 


Buarr Lene, Jamaica PI 


DRILL GRINDER for twist aris $2.95. 
‘See ad on age 40. 


‘eure 
Street. New York 1.8. ¥. 
SHEBEL Saw Filer lex 
P. Shebel, 730.5. 2nd Si 


Cire: 
al 


a ae 


‘BACK eared, meta 


USRIABLE Sheed AvahigeD ala a 

‘For Lathes & 
teen iat 
lpatrieke Ave. 


ont 
any. Rissourl, 
“HOME Lathe owners-—Dulld your own 
‘Send iu 


etre, darn 
ork and list af. biueprintr, Gut a 


RECTIFIERS 0-8VDC #12 
1880. O-30VDC 837-00. Al 
ther, Otte 


$9, 0-14VD6 
0-100 amp. 


1s RIES, 
GENEMATORS, ETO. 


RELECTRIC Hye Burglar Al 
Beain ana Kight Source Entire 
From {0'to tgp ft J. Jenn 


EDISON Non-Acld Lifetime Storage 


Bieei_ 10 foot 
gpd te ae s0'58 Ano’ Bont Go. ae 
Merced’, “Caitl 


MOTORSCOOTERS. New Design 6 bi 
features. Cigerstuce Toc. eotlaway’ Motors 


WAit_Surpiue 200 Ampere generators 
ae "Pree literature Less Short 
Hansen. 


MOTORCYCLE Pistine and parle. new. 


Burrtos. 
WELDERS. 110V. welds I=" steel $3250. 
Morris Welding Service. 1850 State, Sche- 


sed, Hatter: Indian. Henderson. Supersx. 
Eis ide" Baliate sii Sih Se Lonie T Mo, | Sectady 4. anil 
RIGGS. Motor $15.00. Mayiac $13.00. | ,,WAR_ Surmlus 300, Ampere generators 
$2200" Pree Eiteratie Lets Short 
60°00, Motorbike $50.00. | $33.00 es 


Whizser. Motoroiies 
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ERS for all_ requirements. 


Iniog. Write Hobarteels. ‘Box Past, 
Troy. Onto. 


BOAT, lans— its haraware conver: 


dy page 1. 
Siitine Mare‘mutfus SA" New ork 
iG Wheels. Wingahie 


Prices, “Also recct Plywood 
Boats, Bargains Galore. ‘elder 10c. Ma 
‘pox e6 Me 
MARINE conversions for Ford and Joep 


qnirines. Catalog 0c. Lehman Manutacture 
us| Bescon: Dersrtmen A Reward 
‘KAYAK Gonatroriign Kit, Taghtweight] 
sironet Seaworthyt ‘Beoporfeat 
Literature. "Rayaks. Deal 


in RRGEST slgck of aed Marine Eneingy 
380 HP, Eagan 


ae pee an chats orswings Complete 
Serre" information every make outboard 
Greatest “outboard Sook ever.” ust pus 
lished "53:50, “postpala, “Clymer. 

BOM Bit Go, Alvarado, Lon abgees 6 


15 ENGINES, MOTORS, ETC. 


24 DOGS, BINDS, PETS, RABBITS 
RAISE Chinchilla rabbits. Year-round 
money-makers from furs. ieat. breeders 
Experience unnecessary. Write today: Wile 
low Farm. Sellervilie 16. Pa. 
‘SEE Gull Hamstery ad page 10. Shows 
pleture of Hamster 


WINDING Baia, fisting 225 motors. ain 
‘and thee ‘phase. $100. Motor Data 
"7001. Kansas Cliy 3. so 


9230 MONTHLY. Raising Autora Rab- 
bis Particulars free. White's Rabi, 
Newark. Onto. 


ANGER Hitt ted G10 vai as oe 60 
rei" bau Bearing motors, Acta! vate 
mii 13.00" Now $1500 each or 3 Hae 
Ho. With’ corward' ana Severse swites 
0: ae 0.8. Sites iat. for 
ote mechanics “Can be ued tn any 


RAISE Guinea Pigs Make money at 
home. Hig demand. Bookle: free’ Taslor 
Box 420 Hapeville Georgia 


SENSATIONAL! It's 


Plywood. Ji 
Woodarts, -4i, 


MAKE money with hatisters New ting 
animal Easily raed at nome. Write (or 
Getails: Huason “Hamstery. RED No, 1 
Newfoundiane 2 NJ 


(HOBBY Catalog 10s, Reptile Bulle Se 
Alligator $280. Pair Hamaters $2.75. Cha- 
Reeleon 3s. Mealworms 0c. hundred. 
Quivira Specialties Topeka Kansas 


“ELECTRICAL ¥q 
‘erature on Motor 
Footor winder, 
tions 


Towne tester aga. AC 
Motor industries, "Quincy 


‘$2000 YEARLY raisine angoras. Circilat 
free Vaughn's Rabbitry. Otley iowa, 


ood 
pate 


‘WELDING — Generatars 
Trs0. 


wee 


FARMS, 
OTHER REAL ESTATE. 


(GOOD FARMS—Ranches. Washington. 
Montana: testo Oreson. North 


tory. "household 
Sqalbment™ wiring. “motor. winding ete 
‘lastrated course ius home training, Site 
‘experience, 


Si i naa rae | Mier Maas tae ee mae 
Fo @ 
Has Waa that PEE | ENG ane a i 
Ts BODY-BUILDING COURSES | ity." si 2 Rerthern ecite | $9) now York as ball 
Tse, coer 1, a oT 
ead Bi ui ec ae EE 


BARBELLS, ‘Dumbbells, Exeirse 
ment. Courses, ‘booklet Good 
Bat Go Wenatng’ Penn 

Ti INCH Ars are sours Tor the sak 
‘Send amne. address and age, to™Dym 
Guirline tag. "242i ‘Dove st Wiliamaport 
Pennayivanta, 


TW SPORTING GOODS, GUNS. 
FISHING TACKLE, ARCHERY 


0S pextiaton A 
SEND 0c for Jist 160 used guns. Pray> 
‘willmat. Mine. 


3.000 BARGAINS, fearie binaculare 
war = ataiog’ de. Smith Aluseum. 


h Bireet New York 


ondence Courses and 
eliied and exchanged. 


‘USED Corres 
Books bought. 


BIG Lists Partin. Ranches 


Frontage Properties, Pree descr! 
i Spi 


$5.00. monthly. “Pred Deli 

ED Venstiga Pundelphia 401 nid 
SERUIT. Truck. Pouliry Resort; Sites 
1300.0. 45.00 Nonehly: Armetren Shook 


H_ POULTRY AND SUPPLIES 


“RAISE turkeys the new way. write Tor 
cee information expaiting po "to foake 
iireas National Turkey’ Institute. Dept, 8, 
Columbus Heaneas 


BABY Chice Champion Mated 32 va: 
Rcensed 
Biecesee 
Book Pree 


yefOU,Can Make Money Team poaliey (ais 


Sect hat tees ea 
aoa ae gy ag 
Fie aru: ane 
5 FWOPITARLE OCCTPATIONS 


ins — Gover 
Surplus Telescopes. Binoculars. Send $1.00 
for" 10’ piece’ Hobbyist Lens Set. Contaise | Gros 


Hinenityite and reducing lenses. Send 
AeEP ec iBergale ht Sage 
8-00 est Ave.. Osone Park 16. NY" 


POWERFUL, Astronomical 


fa purer 


“REFLECTING “Tel 
asserted, GOR. 928.00. Bu 
Servatory 


‘completely 
wantecd OD" 
clearness, Pree information. 
Skyucope. 475 Furth Avenue. New York 


ASTRONOMICAL Telescopes. binoculars. 
microscopes, Bought. sold. repaired. Books. 
Este de Raamtasen-Reece Amsterdam 


POWERFUL Astronomicat “ope. 
Equatorial Mounting. Two | Eyepieces 
$10.00, Bluhm Optical Lab.” 4213 Gilford 
‘venti, Cleveland 9” Olt. 


—_is0%@ FROM alt acre growin Ginseng, 
bought. Particulars Or. Associated 
‘Gromers. Lie Corydon. Winnipeg. Canad 
$40.00 WEEKLY. Made crowing mush- 
rooms.” Presi. Dried" Dotninion Patent 
$5183. free spawn. North American, 160Y 
Yonge. Forento. Canada, 


‘vee 


“ANNOUNCING home studs course In 
sezmgreial bautng” Practical pase teuih- 


"Good. field for those with aptitude 
Neary oot Send. for Pree 
tunities in the Baking Tn: 
dustry. Nat I 1siS 
Michivan Ave. Dept. 1721. Chicago §. Il. 
BIG Motey. Painting Latest 

Pia 

Experience Ne 

Made to 


Catalog’ Tee Mountain. Pokal, 
‘Aiabatia 
FREE Parsiculare ior Rook Bargain 
"$00" ows, ‘Brooklyn 11" N 


Sry ete ea 
tions hanaline ‘greed 
EEationery "Casati Publishers 
Rew ervey. 

© ADULTS ogi, Afle—Novel leila 
rateg Come Boones 10 $90 Catalogs 
oe Reogam, 10n9c8P. New Work & 

SELY Hypnos — Amann new “ook 

water = fnapection “guaran 

“portpaids Bayete Si-BX "Sth AN 
gs fart icici 
MEN-Cartoon Bookieis. Adu amar 
naruigg ne you keene Yen for 4100 
Btelgy Solel hot, fen 305). erchat: 


|, NEW Illustrated Catalog, Directory 
may aw coe Pienaals 

Daraain prices, Pree 

gaislonue: Post:"iov Ciinton Avenue, 

Patra ae 


MAGAZINE subscriptions, Confidential 
whotesate price list #12 tree, Genera! Cu 


Gulation ‘Company Ine.. 1011 Chestnut St 
Philadelphia 7. 

ADULTS Only, "Dating, Hooks. Free 
gieeiag Home bis. eit ncowiy, New 


EXCITING. 


‘strange. unusual books 


Sa ee 
oe aa 
Geese Unis RN IOE NE ta: 
Seis 


promptly a0) 
F264" North Main. Waterbury 14" Conn, 
MAKING. ‘At Home’ 6§ pases. 


Wacker Drive, Chicago 
BACK-Date Mavainey, Sooke Bigs 
ree mt 


och beatitsm: Galalog Tee, "Agu pss 
Shotogy students ‘guiy Power Publisters 
$90 Broed Street, Newark. N. J. 
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St. Louis 1 Mo. 


200 ELECTRIG Stunts. 110 volts, $1.00. 


Cutting Sons. Casspbell 47. Calle 
REE Dollar Magic, Bet with Praia 
signal Cat ‘isto. 4462-25 
Sertnanfown, bhiladetphis 
OLLCHING, “Steering Powdegs Bighigen 
Treks and. Joker's Catalog 23c. 
MotRhas! Phiiacelphs 
“VENTRILO.” Professional Voice 
PRONG Hastikimone and Catalog ase Box 


“7000 NOVELTIES. 500 Page Catalog 10 
Jewelry, Gadgets 
‘Smith De: 


s-Hobbles. Funmakers. 
Time Savers. Johnson 
frolt 2 

FREE Dollar Magic 
sioual "Catalog, oe! 
Germantown. Phila 


‘oto: 


fale, H'sincerely 
$1.60 ‘Tor three’ sample 
aate ‘in professional an 


Res. 
WE supply every noted magician. Large 
raeanD Seiee "EA, “BEES 
jest 42nd Street. New York. 
I (Without Anowine Dela 
tee vor eas 
eter Puts Robt Pte 


T_EEAION mae Venraua Mg Mind: 
Buch, Big Flats, Nv Yon 

(00-PAGE Catalogs” of 2000 Tricks. 
tke. parlor, stage, “World's Finest 
lagic. end $100 tor Catwlonue (refunded 
Att $5.00 order). Heanor. Se1dit Wal 


‘BE a Magician, Targe profecional magic 
‘ataiot of atest tricks. ase. Ireland, F105 
Worth Dearborn. ‘Chiteuso. 

FREE Trick, 


tly lustyared Mane Cate 
‘Magle, 349 dobn T. De- 


MAAOIC,, Gualonue Free. "Marea 
‘Marie Shop, Box 831-8, Hopewell, Virgin, 
ee MAGIG 15 Fun ine. eatalog. 
$00 marvelous tricks. both for 508, Robbins 
Go. 169-8 Went 42nd St. New-York 
LARGE 160 Pave Magic Catalog 150 Tor 
Becinners “and” Professionals. Chicago 
Mire "Compatiy. 2360-D No. Ainson Ave~ 


Due. chic 


VAN 7 cord 
50. Srerlinn Sasa "Ger, Roya "Oax bier 


Bice 
Bee Se: hte 


Btu Newark 4-8. 


Bio ea aerate Catatonve 252. Norman 
Seoul. ait tate 6 

Satay ae 

134-8 Quarter 


i Goin Company. 1180 East 
| 83rd. Chicago 37. Witnots. | 


i applicants 
a eigen. Crastal Stamp Co, 


coo BRITISH AVS Samay ae! 
‘ore Stamp 


ae he eee See 
of avi gen 
gee Se ee ae 
tgUyD sano caine 
Pg 
Poteet 


enaae 
‘west 42nd. 


BARGAIN! Lesington oF 1901-8 Hall | 
‘pols 3125, 25" Different matan cents 


‘Complete Buyine-Selling 
ect Corp. 204, 
vesBeston. Mast 

SSS MIXED fealan Grats $190.95 DEE 
ent Foreign Coins $1.09. Chelsea 40 West 
fain’ NYC IT 


10 __ STAMP COLLECTING 


FREE! United Stale Commemorative 


Brice List, Historical Btamps. 1264 Ocean 
Aves Brosklyn 30. 
WORLDWIDE Dineen Oe 
1900-81 25: 2000-43 


WiteDIFFERENT starmg 1ge 7, Tunis, 
Wakeman Ave. Newark 4, New Jerse 
THEMENDOUS Barsaina’ 2.00) Hany 
from all over World ‘$1.00, $000,” €2.00. 


DEALER'S Wholesale Catal 
3c) Praiisco, 3031 Queensbury. 
Maryland: 


Pest 
imare: 


POSITIVELY Greatest Free Offer—Rare 
Qctakoual (eight, sided) ‘stamp. Korgeous 
Slamond: gaat telauale, “alpo” maamesoth 


coh RET Pieighal-BqTp-Appropalgpopiic 


ae ‘Stamp Exchange 
‘STAMP Guide pies G0 different 
SHBET hucShammwnltes Box iethe, 


Beller Lone PARRA 
suilar Approvals: BOS Wana” ineupalls 


“Commemoratives “only 


¢ Approvals. "Stamps, 


or 
‘ben ‘stamps and. ful 
Seet® pepe doa, Rew ork. 

FREE! Crostai-Mount Sampi 
204 Tranait ‘Bigg. Boston: 


M6_GAMES, ENTERTAINMENT 


ae ¢ DIFFERENT eae Biss, SA a IE | Be 


WORLD'S Largest Stamp 
incnes). teal carieats? 


oo. Sprinatead 


TF dt 
a Bute 


are 
a = eS 

Cie Gea ae he | 

Pa | 


fatham Cola Co., Spricgte 


‘$200 TO $200.00 Each 
of 08d or rte Cotas. 
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125-PAGE United States Catalog. 1.000 
suitraitons. Yoo. Harris 


UNITED. STATES appiorale soap a AER approvals Somes 
erage Ape quality, “atractieg 


‘Seminole 
Seer 


© Co. 200 Trane | 


‘Liberia Triangle Airmail Set, 
fis Martin. Box Via0" htasni 


‘AIRMAIL packet Be Wi 
provals only Se. Arthur’ 
Town 3. Conn, 


ap Wh 
Norwich= 


eee aa ae oe 
Brooklyn. N.Y. <a 


15,000 Different Stanips Zs Bach) Gordon 


Darien. Bot ToithKaseneser AH, 
caviar HRA Sheet only Se to applie 


Sh Sr of 
sisi & Sages f REE 
SS oe BEE 
siaiatual ie xa 


epee! Saar aE DeRRATE, aE, 10a 
i a. Bi bara Durden Bor #46, briando. Fis 

‘en approval. 
‘light “aarective sa cen Hearn 
Po ce a 


| FREE! Illustrated Stamp Bulletin, Mag 
Aa deg puatleton Avenue. Staten 


‘FINE Approval. Fast. personal service. 
Wea? couhtrig| do, you. geefery 7 send 

tou’ Skinner. 438 Locust 
ESng Beach ia Callt 


INEXPENSIVE. AD} 
pant te Tatwiiet 


aie ie up. Dept. 
‘Tennessee. 


eg DIEFERERE eluding Repose 
ion Stamp Go. Sp 


oa 


POUND. stamps containing thousands 
$1.00. Longacre’ Shop, 100¢ West 4znd, 
New York city 18. 


a ‘Tecthve. special 
Seka, Garces lamp Company. Bor 3 


FAS am By Mines ee 
1058 Ps eifesrs. 


ThU- 8 Over 40 years Oud So Aoororgs 
Scott: Miaste Be Lexingwon, ‘Mase 
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Saw or gence 

oN, SLM 

gait, Sante, iat 

Ss eee ais 

rg en a 


sta, $300 1008, Hae 
morkers, Agente, Bul 

RGwaraateed™ Lou Siegel, Hox 18d. New 
‘ork 2. 

{a 

| Emblems, prog et Toe. 

| wogprentds USE Sumner Ave. Brocklya, 


CARTWRIGHT’S 
TRU-CUT TIN SNIPS 


J. CARTWRIGHT & SON, 
Dept. 5-2 & 


Malogo 


2 ube', 


California 


MOTOR TUNE-UP 
GAUGE 


new—Simple to Use 
Suatanteet Checks entire motar-Plavs: Polnis, 
Rings Valves "Mutier“Pucl Pump Carbure: 


tuded— 


| 


Inc. 
‘Quiney 


ESSAY MFG. co. 
Ps. 


‘chemical— | 

Welds ic" tlek 

irs tanks. tools. | 
Comes 


| ASSURE YOUR FUTURE. stesay, 


GOOD WEAR ror WORK 
GooD Pooks For PLAY 


snfortzed 
Sami come UP 


's and longer 
few, For better look 

‘demand Reeves Arm} eran 
Tipesidual shrinkage less than 


REEVES BROTHERS, INC. 


54 Worth Street, New York 13, N. Y. 


FOR MEN WHO 
QUALIFY IN 


ay jobs 
wait men qualified in Diesel, Tractor and Heavy Equip: 
ment. Can you take advantage of Diesel job. and advance: 
‘ment opportunities in this fast-growing feld? 


COMPLETE DIESEL COURSE AVAILABLE, 
If you are ambitious and want to get ahead in this lucrative 

want to know about the complete training in 
Diesel provided by Interstate. Trains you at home in spare 
time, Does not interfere with your present job. Covers all 
phases of operation. Up to the minute. Revised regularly 
to cover new developments. Free placement advisory service, 


YOU OWE IT TO YOURSELF 


ie LTS home Die urxning, Thou 
ee it has helped them to bi 
“beter pay. I cam do the same for youl 


ter jobs 


‘SEND FOR FREE BOOK TODAY! 


INTERSTATE TRAINING SERVICE V 
4035 NE. Sandy, Portland 13, Oregon 
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Elect 


by BRUSH 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
For Pleasure and Profit! 


WARMER ELECTRIC CO, 1512 Jarvis Aven 
| Gentlemen: Send Free Sample and Detalle 


CAPACITY 
INDICATOR 


SEYMOUR SMITH & SON, INC. 


rn 9001 Oakville, Conn. i 
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i 141i 
on 


Mill 

ue 30% 0 405 4.0) 

on ‘Your i Doone cca 
i 


hen 
out notice, 


s Home fo 


an 
his. 


ria. MIDGET RADIO 


Carry in Your Pocket or Purse 


INSTRUCTION BOOKS © WRITE FOR CATALOG 


eR ENELES CRART: SHOR 


5, POWER TOOLS in ONE 


peas pl il i tay saw 
Sade 


zeal 
ety Hoe FEE ‘See it <"Use it! 
URI, INC, 1752 Ginen, Kalanee, Meigen FREE TRIAL-19 DAYS 


THE TIME OF THE YEAR 


(tle Tine of yar hfe! 


Pack the season with thrills. Race your favorite 
slope with the sure-footed control of perfectly 
matched, hand-crafted Northland Skis. 

lands are ideal .o own, ideal to give. 
for the famous Northland Ski Manual, or, write 
for free pamphlet. 


NORTHLAND SKI MFG. CO. 


Supplier to the U.S. Olympic Ski Team 


TRI-STATE COLLEGE 


B.S. DEGREE in 27 MONTHS 


in Engineering (7 branches), Bus. Admin., Acctg. 

and Sec, Science. Graduates successful. 65th year. 

Enter March, June, Sept., Jan. Write for catalog. 
529 College A’ Angola, Ind. 


TENTS/ 


AND TRADE MARKS j= 
¢.A.SNOW & CO. W 


REGISTERED PATENT 


*5000. 


of Old Line Legal Reserve 


LIFE INSURANCE 


FOR ONLY 54 50 A MONTH: 
. 


AT AGE 21 (other ages in proportion) 
fe in effect Sth yer 


Or, you can, buy as litle 38 $1500 of this unig 
tection a¢ only 90¢ per $1000, Policy offers all St 
Brovisions under rigid N.Y. Sate Insurance 
For 42 years POSTAL has sold life insurance by mail and 
aver the counter: has satished policy:holders in every 


State; has over $14,000,000 in assets and has paid out 
over $62,000,000 in’ benchts. 
{All Standard Policies, mea or women, ages 10-60 at 


DIVIDENDS, payable annually, further reduce the 
low cost of your insurance. Send coupon for further 
details and faces. Life Insurance is vital! 


GET THE FACTS BY MAIL 


TAL LIFE INSURANCE COMPANY 
Fifth Avenue, New York 47, N. ¥.—Di 


r 
1 


‘me without obligation complete into 
your low cost “Modified 4 Policy” at my ane. 


eaeenent 


Date of Birth. 


Address 


a BIG” ain 


in a small package 


‘The Stanley No. 24 packs 
big drill punch in a hand- 
ful of drill. Light, com- 
pact, easy to handle any- 
where, any position! Takes 
twist drills up to %4”. Only 
8%" long. Weighs just 3% 
Ibs. See this new drill at 
your dealer's or write for 
illustrated folder. Stanley 
Electric Tools, 490 Myrtle 
St, New Britain, Conn. 


Ta Us ro ow 
HARDWARE * HAND TOOLS ELECTRIC TOOLS* STEEL STRAPPING 
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The Set for Young or Old | PRESTO/ nisi ci 


erHny JUNIOR DRAFTSMAN 


ce Professional Drawing Set 


MASTER GLAZE lun enisve discovery a creuny 
For home, for school, for office! —quick and easy to apply! Gives a hard, 
Sonus accion Fil | [AGENTS | ei ey eee ecennot dl 

Pt 9 Y | | Am wnosuat | Rt" Lasts six months toa year! Amazing 
with the ulility of 6, made of cover tunity! | luster —beautifa, sparking elean and bri 
sturdy transparent plostic, ot: $] 50 


“dgean‘t meat 
troctively packaged, 


A match box ful sages an tire 
SET CONSISTS OF: 


MER EES NOTHING LIKEIT! 


REE SAMPLE 


Just send your name and address to 
(STER GLAZE CO., 7720-003 W. Marwovd Ave. 


LEARN WATCH & CLOCK REPAIRING AT HOME 


ments in one.) 
ding dealers, of wri 


WITH OUR NEW SELF-TRAINING KIT 


Au acca reed 


FoRD, COMM. USA 


BE A NOTARY PUBLIC 


SEND MO MONEY. Just mail tbecouvon | Be a Notary Public. Largest legal supply house, 22 
of 8.Bis, Tho Paces! | cities, guarantees your appointment by governor if you 
qualify, equips you completely for $16.97. Respected 
Public office. You certify legal papers, use offi 

made with your name, collect fees. Easy. 
needed everywhere. Be one. Write— 
‘STATIONERS EXCHANGE, Boerne 22, Texas 


ELECTRIC SHEAR SHARPENER 
a ler 55, 000 Sold—tt Must Be Good! 


pares 
iomebile ‘a 
Valuable fisetrations, Sead the coupon 
Toon 


WILUAM MARVY COMPANY. Dent. 7 
ars". Peter Street Spat”, ston. 


For Hard-to-Heat Rooms 


fonmuttng, privileges with 
Pgeacgra. oi | 


Sale Oe iting service ae omered 


$95 
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fneng FOUNTAIN PEN GUN 
4 Shoots Tear Gas 15 Feet 


Fits Pocket or Purse. 
Guaranteed 
tostop man 
or beast é 


;) 


Ag 


‘Renders mad’ doe 
‘52.30. Order TODA’ 


SEND NO MONEY = Ne 


ne Bors of Orhers Be 


LEARN NEW PROFITABLE Feerenen Sipe 


DEGREE IN 
27 MONTHS 


ENGINEERING | 


INDIANA: 
TECHNICAL 


eee 


is YOU WEAR THIS SUIT 


AND MAKE UP TO $12.00 IN A DAY! 
Eun er ait erent et 
ah n also b alg cl on ake 


srien from fren 
i 


1 Sete a are 


BUILD IT, FIX IT 


WITH 
AMBROID 
“IT STAYS STUCK” 


For a quick job with permanent 
results use multi purpose, fast 
drying Ambroid liquid cement. 
For home workshop, household 
or foctory. A quality leader for 
39 years. Ready-to-use Am- 
broid is waterproof, transpar- 
ent, quick drying, extra strong, 
flexible, heat and corrosion re- 
sistont. For assembling, repair- 
ing or mending jobs, 

broid handy. At yo 
or send 25¢ for o big 2 01 
postpaid, Money back gi 


LAWN 


MODERN mower 


PROFITS 
and 
SPEED 


FOR LAWN MOWER SHOPS + 
FIXIT SHOPS * LOCKSMITHS « 
HARDWARE STORES + GOLF COURSES + SCHOOLS 


SHARPENER 


PARKS + PLAYGROUNDS + INSTITUTIONS * 
CEMETERIES * AND ALERT INDIVIDUALS! 
Sherpent All Reel Typ: 

Gane + 10 


position. No extra attachments required. One lever puts 
mower or bed knife in rindi 
inding head rides on Sve 
. easy 10 oper 
inet kaives and 
achments. 


planer blades without extra 
Skate Sharpener Attachment Available 
"Send For Free Bulletin No. IIB 


MODERN MEG. CO. > 5.56 
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OWN a GROWING 


Lifetime Business 


BUILD on VOLUNTARY and REPEAT ORDERS 


wre capable cooperative... 
0 werkt enjoy Success, we'll es 
a in YOUR OWN business. The 


‘ride chain of Duraclean 

‘nw expanding 
iy tatablished 
fn, methods nf 


successful dealers 
recommended ni 

America's forem 

and department 


1 scrubbing and soak- 
and stron soap 
istery ‘or rug pile, this 


No Scrubbing 


ated by the p 
sreace and many. unsightly 
font coverinesare'cleaned with 


Fiber Life Restor 
nd other animal fabrics is re- 
the pile, It rises auain. Its life is 
is revive, Revulte are often almost 


‘The fib 
stored. 
prolonged 
tnbelievabl 


Jabeieat 
Resiliency retu 
Brilliant ¢ 


ths... 


is year-round 


demon 


page booklet ex} 
fare avaliable 


DURACLEAN CO. 


AMAZING POSSIBILITIES 


IN THE DISTRIBUTION OF 


18-2P1 


Deerfield, Illinols 


Beautiful Inspi 
Miniature 


PRAYER 
LAMP 


ALL FAITHS 


is $6.75 vp 


Sample $3.50 


Pestoeid 


PHILADELPHIA BIBLE HOUSE 


1211 Chestnut St., Room 603-A 
PHILADELPHIA 7, PA. 


102 rorutar science 


PAU TALLER 


INSTANTLY { 


WEAR 
wre-euwoers €3 
in Your 
OWN SHOES 
Want more respect? ...moreoppor- 
tunities? Then inerease your heleht 


Slip them in: 
Invisible » 


ae 
SEND 
rary 


ree for Tour Fair of 
plain parka 


DAVIS MFG. Co. 
DEPT, U-341, LOVELAND, OHIO 


| Clinic's FREE Book. Write today. No oblig 


PRINT YOUR OWN 
POST CARDS 


Be Are ote sale, tutes ond coe 
acts; = saves time and money. very easy 
‘ee GEMT STENCIL DUBLICATOR 

eal Tor Adverising, Announcemens. 

Labels, Forms, Price Lists-hunareds of u 

very’ type ‘of business and organization, 
cmmes complete with all supplies, instructions 


FREE TRIAL OFFER Try ic be 
OUTFIT will be 


NY 
> 


Cnt Weta 2c 

aT lagu 

We sea se eeurh the CENT no qutstions asked 

Hise CENT muse sll use Be the fade 

a BOND EQUIPMENT CO. + Dept. 151 
16633 tovight *. St. Lous 5, Me. 


ARTHRITIS-NEURITIS-SCIATICA 
If you suffer the 


led, learn about 
a new trustworthy, modern, non- 
treatment method. This marvelous 


surgical 
treatment is completely explained in the Ball 


BALL CLINIC Dept. 36 _ Excelsior Sprin; 


| EASY TO LEARN CODE 


EAR NOISES? 


SYe = WW 


If you suffer from those 
miserable ear noises and are 
Hard of Hearing due to catarrh 
of the head, write us NOW for 
proof of the good results our 
simple home treatment has ac- 
complished for a great many 
people. NOTHING TO WEAR. 
Many past 70 report ear noises 
gone and hearing fine. Send 
NOW for proof and 30 days 
trial offer. 


WE E000: ot 181- Race on 


Famous BAILEY 
TECHNICAL SCHOOLS 


COMMERCIAL ELECTRICITY 
RADIO- TELEVISION MECHANICS 
Your future succes depends larly on the rep- 


‘utation of the school you 
Shancea rain at America 
Imochanleal apectailzatios 
find approved by industry, Bailey” graduates 

tho. to bal Ga. Ay ‘Send 
fa sagen to pproved. 


BAILEY TECHNICAL SCHOOLS 


1656 So. Grand Bivd., St, Louis, Mo. 


snow ‘school of 
eed 


LEARN 


CHEMISTRY 


AT HOME 


Tha demand for men troined in chomity Is grec Bi 
Sy as bounds. 


1¥ job oppor growing 
you wont to” 


high poy field by stu 


PORTABLE SAW 


From Your Powerdrill 


Provides PRECISION CONTROL. . 


FOREDOM #99 
FLEXIBLE SHAFT 


MACHINE with 


PENCIL-SIZE 
py HANDPIECEs® 
Lene Yo 


35 
FLEXIBLE 
SHAFT. 


515% 


COMPLETE 
‘WITH 


GRIND—POLISH—SAW—SAND 
ETCH—ENGRAVE—ROUT—CARVE 


‘AND HERE'S ANOTHER AMAZING FOREDOM PRODUCT 


4 Your moro! 


rm ASSURED FUTURE for You 
& Learn Profitable © vd 
WATCH REPAIRING , 


BIG MONEY WHILE LEARNING 
Study at Home— or at Our Accredited School 
Complete Home Correspondence or proved 
Rertdonce Schosi Flor, "Alor Posh Groduafe Flan af school 
for correspondence students. 

Write Today for COMPLETE DETAILS to 


American Institute of Specialized Watch Repair 


Dept. 200 270-76 East Building, Grand Ropids, Michigan 
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TH. 1. 00., Dept. S88. 
570 Communipaw Ave. Jersey City 4,N.3. 


Doit wilh 


SMOOTH-ON/=/| 


THE IRON CEMENT OF 1000 USES 


E-Z TO ASSEMBLE! 
Save Money With This 
j WAR SURPLUS 


VISE‘ GRIP wrercx 


World’s Most Versatile Hand Tool 
oes, jobs no other tool can do, Double-lever action 
ron-locking action, ‘New invelute Jaw Curve holds. all 
shapes_nuls. rounds. irregular shapes. with unbelievable 
irled Jaw Tips that do not slip. Thin Nose. 

Super ‘Wire-Cutter, New geometry ower 


ives more “ES 
2.50 


fiche) late 


i 
INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N. 


Popular 
Brands 


GAPITOL CITY TUNING SCHOOL 
2il E Mid Lonsing, Mich 


HACKSAW ‘47: 


fg: Fine alloy steel 
7w. 


Ps a 
PETERSEN MFG. CO., Dey DeWitt, Nebr. 
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\q 
| 


ILS emon iEarvsr, Micnizan 


LY Bl aee| FREE BOOK! MAIL COUP 
FIRST WEEK! 


VON SCHRADER MFG. CO. 
A293, Rosine, Wis 

‘Send at, once (no obligation) your PREE booklet con~ 
aining information about your Hlectric Rug Washer and 
Bow I'can own my onn ermanent, profitable business, 


Some Make More, Some [RR 
iless ... Start This. Busi- HY 
ness for YOUR OWN 


‘Would YOU like to own a pet shampoo a few rues or carpets. ‘These custom 
Manent, Year-round business tell their fFlenus and soon you should have an 


to take inasmuch as $200 independent, prosperous business, and You should 
‘Meck, as did L.A. Eagles? BE beable to keep it growing. Send the coupon RIGHT 
raynor says, “I-made $62 gross in one day.” NOW for booklet that explains everything. 
R. R. Newlin reports, “I have averaged $173 gross 


Der “week.” Others ‘report gross from $100 ber Every Machine Guaranteed 


‘Week to $12,000 per year, 
Surely YOU will want to investigate a golden and Easy to Own 


opportunity like that. You need not have any 

Special skill or experience, but It you are ambitious, © You take no risk. These wonderful, fully guaran- 
Ronest and courteous, we will heip vou to start and feed, machines Mave been used and endorsed "by 
succeed in YOUR OWN ‘money-making business largest hotels, rallroads—also used by U. 8. Gove, 


ernment, Many individuals 

Pave ‘built up) successful 
™ jusinesses, that made Dig 
ny Brofite dail’ the ‘coupon, 


where net profits 


No Shop Nec 
Qur Electric Rue Washer cleans rues and ci 
{ike new right on the customer's floor. "Tints auick, 
thorough and lenly eMicient method removes dirt fncludine 


and ‘rime, thus restoring ‘the natural, tresh and succeed in YOUR 
benuty of floor coverings. Anyone can rua li Rugs business without a large 
and carpets are not harmed. investment. “Don't de= 


‘There are hundreds of possible customers. 
YOUR vicinity.” Most of them have several fu 
needing’ regular cleaning. To get 8 quick start. 


Biggest Scoop in Fluorescent! ' 
Tite ouen Westinghouse 


AMAZING NEW  CIRCL-ARC LAMPS \ 


lay" your "BIG opportu- 
ily, (Send the coupon 


20 New, Med: 
rn Design 


COMMONWEALTH CARBURETOR CORP. 


COMMONWEALTH CARBURETOR CORP. 


Div. its, 1478 UNIVEREITY AVENUE, BERKELEY. CAL, 
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Repair Storm Windows 
__ and Screens with 


=) PLASTIC 


When making new screens, or replac- 
ingold rusted screen, apply thin layer of 
PLASTIC WOOD around frame after 
tacking down screen. This gives greater 
strength to the frame. PLASTIC 
WOOD can be easily shaped to match 
broken molding. Valuable in replacing 
rotted wood in storm windows. 


«+. dozens of other uses 


FOR FILLING .. . 
© Cracks in floors 


© Broken balusters 
© Broken furniture 


© Noil ond screw holes 


@ PLASTIC WOOD SOLVENT is in- 
dispensable to the home workshop hob- 
byist for controlling the consistency 
of Plastic Wood and removing dried 
Plastic Wood from hands and tools. 


At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
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I'd like 
tosecthem 
make... 


eneral ure. What it YOU 


Sockets on taillights, Then it would be a ci 
to connect up the lights in e 
in a trouble light for emerge 
the rear of the car—James 
Creek, Mich. 


Since a 


Identit marks in kids’ shoes. 
child learns through association, imprints of the 
toes in esch shoe would teach them quick! 
PRICK Alice wong: on which Foou Ars. Dinth 
Shrider, Ozden, Utah. 


El [SAYEDDIE, YOUR FRIEND BOB Jae 
TELUS ME HE'S HAD A 


WHIZZER MOTOR PUT ON 


selling me \ rue 


NOT A BAD IDEA! LisTeN— 
HE GETS 125 MILES ON A 


My Zo a 


DO YOU THINK | CAN 
Pay FOR ONE OUT OF rl 


Sune You CaN} 
AWHIZZER IS 
EASY TOOWN AND 
IT COSTS ONLY 
$10 A YEAR TO 
RUN, BETTER, 
tA TRY A WHIZZER,| 
EDDIE 


COMPLETE WITH ALL 
SEE, JUST LIKE | SAID — NECESSARY ATTACHMENTS 


DAD TALKED ME INTO IT S|] 0g 97 
= S| 28 FoR re 7 _ 


of ey WISE) 
/ 


eZ 
vet 


7O! federal Tox Incloded. F.0.8, Pontiac, Mich, 
Fits any man's balloon-tire bike 
Twist-Grip Controls 
Steel Cable Core Notched 
V-belt Drive 
Rugged 2% h.p. 4-cycle engine 
Over 4000 Whizzer Dealers 
coast fo coast 


60 Wai: 


For free literature, write WHIZZER MOTOR COMPANY, Pontiac, Michigan 
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I'd like to see them make .. 


$hents 


SUCCESS IN AVIATION 


| Homogenized paint. It certainly would speed 

| up’ work if paint were permanently mixed so 
you didn’t have to stop from time to time to 
stir it. It's done with milk; why not paint?— 
Edward Carroll, Maspeth, N.Y. 


“COMMERCIAL PILOTS 


Fring holds @ reat future for 


ENGINEERING 
Embry Riddle's Design Engineering and 
Maintenonce core offers you sigibity 
for A-& €-cericaion put necenory 
Sone ananerng inowledgn 
feqired to il posions such 
Mamenonce foreman o Fld Serie 
Projector Seles Engineer 


MW your om i high, take this coune, Steel fence posts with auger ends. You could 
turn them down with a pipe wrench instead of 
pounding them with a sledge. The longer posts 

| are difficult for one man to hold and » 
—Francis Feck, 


nity for you in Aviation. Start your career now 
fo Embry-Riddle -- living foclites directly on the 
Airport. Write today for Full information ond 
proot of job opportunities. 

Authorized G. |. Training 


Deot 
Embry-Riddle School of Aviation| 1am erred 


ADDRESS. 


| sapeennae Removable washing-machine handles. With 
cnt On | BRST the door handle placed out of reach, children 
wouldn't be able to open the washer while it 


s 
was operating, ending accidents and flooded 
moran eres 
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ciyy 


of these sturdy, dependable 


Low-Cost 


Marlin .22's 


TUBULAR MAGAZINE 
18-25 shots on one loading 


CLIP: MAGAZINE 
for rapid fire 
$2 -90* 

*Price slightly 

west of the 


s 


MARLIN MODEL 80-DL 


‘Whale of a value—this man- 
sized .22 repeater! Ready for 
instant action on vermin or 
small game. 8 rapid-fire shots 
to get ‘em, no matter how fast 
they run, Quick-release trigger 
~self-cocking action-side 
ejection—Of and On safery— 
American walnut stock. A: 
able with peep sight or open 
shes; sling strap swivels, 
More sport for your money, 
with Marlin’s 80-DL! 


tly, bigher 
west of the Rockies. 


"MARLIN MODEL 81-DL 
Shooting efficiency, with least fuss and 
bother! Magazine holds a load for a 
full day's hunting. Patented non-jam- 
ming feed. Shoots .22 short, long and 
long rifle cartridges—regular and high 
speed without adjustment. Quick-re- 
lease trigger—self-cocking action—side 
ejection—Off and On safety—American 
walnut stock. Available with peep 
sight or open sights; sling strap swivels. 


Say 


Marlin's 80-DL is a sure getter 
of woodchuck, raccoons, rabbits 
and other fur-bearing game. 


Unbeatable for pests and vermin...owls, 
rats, hawks and crows, the 81-DL car- 
ries up to 25 shots. 


Bors! THE MARLIN FIREARMS CO 


Be a ranger. Write Sportsmen's Service Bureau, 
343 Lexington Avenue, New York, for FREE SPORTSMEN’S SET-col- 


booklet. lar and tie clasp—real jew: 


New Marlin Catalog, with complete /°77,"ichly sold-plased 
specifications, now available. Send 10 yor rop of Marlin Blades 


cents to Dept. 59, Marlin. 25¢ with 3 box tops. Address Dept. 59, MARLIN, New Haven, Cona. 
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Drive a FORD 
and Feel the DIFFERENCE 


Fi 
TSE ines ine 


feeling of positive, effortless 
control that comes from Ford's 
new finger-tip steering with 
symmetrical linkage and large 
worm and roller gear. Steering 
ratio has been increased nearly 
10% to reduce steering effort. 


MD porutar science 


jlements of motoring pleasure. 


time you drive the great "49 Ford, you sense immediately the 
new Ford “feel” 


elation! It goes all the way through the car—brakes, engine, 


feeling of handling ease and true control that's 


—to give you driving ease in th 


Tht «esas 


of safety and sureness that 
comes from such Ford features 
as "Lifeguard" Body of heavy 
gauge steel... body and frame 
combination 599% 
«+ « “Magic Actior 
Size Brakes 359 easier acting. 


= 


++. these new Fords have a 
feeling of responsiveness that's 
outstanding — satin-smooth ac- 
celeration, power to spare in 
both the new 100 hp. V-8 and 
95 hp. Six. Only Ford in its 
field gives this power choice! 


Why not see for yourself... take a ride 
in the new Ford and feel the difference! 


The Voice of Science 


“Experimental tinal 


0 you like dogs? Then you should read 

the article, “Science Tries You Out On 

the Dog,” on page 151, Not only does it tell 

things about dogs nobody knew 

t will also give you an idea of what 
animal experimentation is all about. 

You should know that your liking for dogs 
is lending silent support to an organized 
campaign against the use of experimental 
animals. Your sense of human decency is 
being used by a few willful people to threaten 
anyone who questions their motives. ese 
people are crazy about dogs. Literally crazy 
in some extreme cases, where it isn’t that 
they love dogs—but that they hate humans. 

Over the years, these self-styled anti- 
vivisectionists have tried to make animal ex- 
perimentation synonymous with cruelty to 
animals. They would have you believe that 
a medical scientist counting a cat's heart- 
beats, or painlessly killing a rabbit, is less 
human than a doctor counting your heart- 
beats, or a hunter shooting a rabbit. 

It does no good to remind these people 
that somebody stuck a pig so they could en- 
joy a slice of its flank when cooked with an 
unhatched living fowl called an egg. Or that 
every child, newly vaccinated, is by their 
definition an experimental animal. Or that 
plasma, insulin, and penicillin could not have 
been developed without experimentation on 
many animals—including men, It does no 
good to get mad at the antivivisectionists. 
Because they are truly sick people. As sick 
as the child in pain who strikes you. Or the 


poor, frothing dog that bites its own master. 

But if you know that the meddling of the 
antivivisectionists is seriously slowing medi- 
cal science and the training of tomorrow's 
doctors, perhaps you will dare to deny them 
the use of your decent sympathies in their 
sorry business. 

I can tell you that two-thirds of our best 
hools report being badly hampered 
tion activity. In one university, 
training in the “blue baby” operation has 
been halted. Others say that all their vital 
research is handicapped at the same time 
starving, homeless dogs are slaughtered 
in city gas chambers. Some of our leading 
medical scientists have been abused and 
threatened, And at least one has been shot 
at in his own home by a complete stranger 
who was a confessed antivivisectionist. 

But I must warn you that whatever you 
say in the cause of science, or in question of 
the righteousness of the antivivisectionists, 
will bring down on your head such wrath 
as you thought reserved for the torturers 
of Buchenwald. 

Every scientist laboring to understand 
disease, even at the risk of his life, knows 
such showers of abuse. Every editor has 
seen samples of the saddening outpourings 
of such people. I expect to see many more 
as the result of signing this plea for sanity 
at this time when scientific understanding 
of people is so important to survival. 


Rang Githeces 
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e Today’s AC Spark 
Plugs, with patented Coralox Insulator, 

are always in tune with your engine ... whether 
it’s cold or hot... loafing or under heavy load. 


They surpass all previous spark plugs 
in their ability to fire steadily 
under a wider range of operating conditions. 


They remain efficient through 
substantially longer life. 


If you want your engine to sing a sweet 
song of smoothness and power, 
get a set of new AC's today. 


or went 00 & 


ao 


‘SEE THIS SIGN 


MORE NEW CARS AND TRUCKS 


‘ARE EQUIPPED WITH AC SPARK PLUGS 


fouling, harder, 


stronger, long 
THAN WITH ANY OTHER MAKE 
At SPARK PLUG DIVISION © GENERAL MOTORS CORPORATION 
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This Is a Needle Valwe . ees. severa 


hundred times bigger than the one in your carburetor, but it works the same way. 
This one will regulate the flow of water from the Friant Dam, near Fresno, Calif., 
into the Madera irrigation canal—up to a million gallons a minute at a velocity 
of 63 feet a second. The cone-tipped needle alone weighs 10 tons; the nozzle, 
shown being lowered into place, 14 tons; the lower valve body, 86 inches in 
diameter and containing the electrical control mechanism, 17% tons. Westing- 
house built the parts at Sunnyvale, Calif., for the U.S. Bureau of Reclamation. 
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CHOOSING THE RIGHT SCREEN SIZE 
How big the viewing screen of a television 
set should be depends on the audience 

it must entertain. This chart shows, 

for various screen sizes, the number of 
people who will get a clear, undistorted, 
comfortable view of the picture. 

(Actually several more would be able 

4 to see reasonably well.) 


‘ONE PERSON 
ONLY 


Jj 
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Buying a TV set? Here are some 
practical suggestions to help you 
decide what you want for how much. 


Cover drawing 
by Reynold Brown 


{> 


What You Want to Know 
About Television 


By Carl Dreher 


Drawings by Jere Donovan 


“How big a set should I buy?” 

“How can I tell what's a good buy?” 
“Should I install it myse 
“How about the antenna? 
“Where should I put the set?” 

“What about fire and shock hazards?” 
“What's the best place to buy a sct?” 


THESE are the questions people are ask 
ing about television, Last year a novelty, 
the galloping postcards now threaten the 
automobile as the center of family interest. 
Grownups stare respectfully at moth-eaten 
movies that wouldn't pull customers in a 
free theater. Children are fascinated into 
silence, Pronged antennas, the proud badge 
of TV ownership, sprout like antlers from 
all kinds of roofs. So hungry is the public 
for this supergadget that sets have been 
sold where there are no programs whatever. 

Unless you have a sales resistance for 
radios, cars, and gimmicks unusual among 
readers of this magazine, ,~™ are probably 
talking yourself into TV right sow. I won't 
even discuss what you can see in the little 
flicker-window. That would be like asking 
grandpa with the goggles where he could 
go in his merry Oldsmobile. As a new fan 
for old vaudeville myself, I know you want 
to talk about the machine, not the scenery. 


Let's suppose you have stopped shudder- 
ing at the price tags. You know that TV is 
a three-figure dish even at the low end of 
the menu, You want steak—the question is, 
how thick? Or, rather, how wide? Inciden- 
tally, a “7-inch tube” refers to the diagonal 
of the picture, not the width, 

Looking at TV is like reading this page. 
For one of eyes, it’s plenty big enough. 
But if you want two people to look at the 
same time, that comes to four-eyes wide; so 
you'll have to move back from the screen 
and make the picture bigger, Two heads, it 
seems, are bigger than one. 

To decide how big a screen you want, 
count your money (in $100 bills) on one 
hand, and your heads on the other, At 
present prices, a good rule of thumb is $100 
a head, That’s the price of a pass to your 
private theater. 

Charted on the opening page are the 

izes (tube diameters) and 
vell. 
Calculations are based on six times picture 
width, for good viewing, within an angle 
25 degrees each side of center. Standees 
and floor-squatters would increase the po- 
tential audience, but not the comfort. 

On this basis, the little 3-inch $100 job, 
with a screen the size of six postage stamps, 
can hardly accommodate a crowd of two 
people. Even a 7-inch set is on the intimate 
side. And nothing less than a 10-inch screen 
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Whether you pick a television shop that's large 
or small, in your own locality or another city, 
make sure it will stand behind its wares. Don't 
be afraid to try several places before deciding. 


will keep the kids literally out of your hair. 
| The 10-inch set is the big seller today be. 
cause it fits the average family with one or 
| two children, If you want to run a small 
television theater for your friends, get the 
projection set with a 16-inch picture or, if 
you can afford it, the more expensive, equiv- 


TM 
ll 


== 


-apest—television receiver now 
B-inch Candid ®, made by 
It is priced at about $100. 


Smatlest—and ch 
on market is th 
Pilot Radio Corp. 


Set below has a 12-inch picture tube. GE’s new 
model 814 has 18 tubes and aluminum-backed 
viewing screen. The price in the East is $389.50. 


Look closely and ask questions. If the salesman 
doesn’t know the answers, make him find out— 


text of this article for important points to check. 


alent direct-view job, which gives a better 
image, Actually, either of these will ac- 
commodate, in reasonable optical comfort, 
more viewers than the chart shows. 

All viewing tubes, whether 3-inch or 20- 
inch, make their pictures out of 525 individ- 
ual lines (like the “dots” in the pictures 
here) and theoretically all might be capable 
of equal sharpness. But the bigger sets may 
produce better images, because they have 
improved circuits and’ more tubes, giving 
a sharper, clearer, steadier picture, as well 
as better reception on weak stations or if 
you live far from the transmitter. 

Now that you have settled on screen size 
by counting noses and dollars, consider set 
size. Cabinets vary like boxes of soap 
flakes with the same contents. Your best 
bet, if you buy television is to buy tele- 
vision only. Don't go overboard for com- 
bination radio-TV-long & short record-player 
outfits complete with home-movie screens 
and electric organs. If you want these 
things, get them separately. TV is a swift- 


Most popular size is 10-inch, made by most 
manufacturers for $325 up, depending partly 
on cabinet. Westinghouse, below, costs $400. 


Ask for a home demonstration, particularly if 
you buy your set in a store far from your neigh- 
borhood, "before closing the deal. Quality of 
reception is very different in different areas, 


changing piece of equipment: today’s big- 
gest screen will seem cramped in a few 
years. The less other stuff you have glued 
onto your present set, the freer you'll feel 
to improve it later, 
nd another point: It is practically certain 
that television will go up into the higher 
frequencies before very long. Some areas 
will not be affected; in others, sets will have 
to be adapted. This may be a factor in how 
much you want to spend on one now. 

Settled on screen and set size, and there- 
by price range, you now consider make: 
This is a tough one. A young business, 
quick with promise of profit like the young 
automobile business, TV promotes a lot of 
nameplates, Many you know as old friends 
in radio or appliances, Others are new- 
comers. But all use the same tubes and 
many the same basic components, Again 
us in automobiles, the reputation and service 
facilities of the dealer are important. 

With a lot of good money on the line, you 
have the right to take your time and ask 


For de luxe entertainment, Du Mont makes 
the Westminster ® combination below with 24- 
ch direct-view screen. It costs about $2,500. 


A highly complex electronic gadget, « tele- 
vision set is not easy to repair. Unless you are 
an expert and like to tinker with such things, 
the seller's one-year guarantee is worth its cost. 


questions. Look over the floor samples for 
general workmanship. In demonstrations, 
check into these significant points: 

Sharpness. Tune in a station that is 
broadcasting its test pattern—a chart made 
up of lines and circles that is put on the ai 
between programs or when there ure no 


Seven-inch set permits more than one person to 


watch show, for around $200. Tele-tone’s 
model (above) operates on either AC or DC. 


Projection set gives pictures as big. as largest 
direct-view tubes but not quite so clear. RCA 
combination model below costs about $1,500, 


) 
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programs, (It is difficult to judge picture 
quality from a regular program picture.) 
Adjust the set for the best image, and then 
look closely at the black-and-white lines that 
converge toward the center, The farther 
in they show up clearly, the better, 

Contrast. The inner black ring of the test 
pattern, circling the station call letters, 
should be really black, while the successively 
lighter gray rings should be obviously dif- 
ferent shades of gray, 

Drift, Watch the test picture after the 
set has been on at least 15 minutes, to see 
if it holds its sharpness. If the set requires 
frequent retuning, be suspicious. 

Controls, Some receivers have semi- 
automatic tuning-the picture stays sharp 
when the station selector is switched from 
one station to another. This eliminates a 
lot of knob-fiddling but means you'd have 
to go inside the set to adjust it. 

Number of Tubes, In general, the more 
the better. 

Number of Stages of Amplification. 
Again, the more the better. If the salesman 
doesn’t know, ask the serviceman, 


How to Check Sensitivity 


Sensitivity. Find out—from the salesman 
or instruction book—the sensitivity of the 
set (measured in microvolts per meter) on 
each channel, It should be at least as great 
as the field strength near your home (also 
measured in microvolts per meter) of the 
transmitter using that channel. (Most trans- 
mitting stations will tell you their field 
strengths in your locality if you write them.) 
You can make a visual check on sensitivity 
by simply tuning in each station. 

Audio System, Listen critically to music— 
live rather than recorded, if possible. 

Cabinet. A television set is a piece of 
furniture, and a prominent one. Make sure 
the design will be pleasing in your home. 

Home Demonstration. Usually a set will 
work better away from the interference 
caused by traffic, doctors’ equipment, and 
neon signs in the business district. But some- 
times the reverse is true, especially if you 
live far from the transmitters or in the “radio 
shadow” of a hill or building. Ask to see the 
set operating in your home. If the dealer 
refuses—often he will—insist on a money- 
back guarantee. 

If you are not fond of electronic tinkering, 
buy your set with installation and a one-year 
guarantee, which costs 20 per cent of the 
purchase price. And ask whether that cov- 


IN THE FIREPLACE? 


Obyious location for set 
is focal point of room. 
Often this is fireplace, 
‘and some are put there. 


IN THE WALL? 


If you own your own home, 
good solution is to mount 
set flush with wall that 

has closet behind it. 


AVOID GLARE: 
Visibility of daytime 
programs may be affected 
if set faces windows. 


ers the picture tube for a full year, or only 
90 days, And how about an option to re- 
new the guarantee at the end of the year? 

Yes, it is possible to install and service a 

« television set yourself. It is even possible to 
build a set from available components or 
complete kits. But just because you were a 
hot-shot with a soldering iron in your radio 
days, don’t think TV is easy meat. Television 
is a lot more than visible radio, It is more 
like radar—which was the maintenance terror 
of the Army and Navy. 

Practically all TV antennas are based on 
the simple dipole—two arms extending at 
right angles to the supporting mast. To- 
gether the arms measure half the wave- 
length of the band to be received. There 
are many modifications and extensions of 
the half-wave dipole. Some of these are re- 
flecting rods, folding bars that double back 
on themselves like trombone slides, and 


The dining room makes a good video theater, 
since it has easy-to-move chairs and a big table 
for refreshments and ash trays. 


WHAT FURNITURE? 
Place comfortable chairs 
close enough to set; keep 
lamps out of direct view. 


multiple units or arrays to favor particular 
stations or portions of the band. Usually 
separate units are needed to cover the pres- 
ent low band (channels 2 to 6) and high 
band (channels 7 to 13). 

Signals are piped down from the antenna 
through twin leads that are matched to 
the receiver, or through the more expensive 
coaxial cables that reduce signal los 

You may be able to get by with an indoor 
aerial if you live in an area where the trans- 
mitter lays down a powerful signal. This 
can be of plastic-insulated twin lead-in wire 
or almost any sort of wire. A more elaborate 
aerial stuck out of the window is better, 
though. And a roof aerial picks up still more 
signal and gives better protection against 
“ghosts,” or reflections. But then, if you live 
in an apartment house, you have the land- 
lord to reckon with. 

Among the accessories that you may 
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XS 


Sex 


ea 

PF 

a 
ZY 


Closely packed components 
make se t, may" 
if vents are blocked. 


wish to consider are enlarging lenses, filters, 
and boosters. 

Lenses will give you a larger picture, but 
you'll have to sit almost directly in front of 
them, Before buying one, make sure it 
won't interfere with the tuning knobs. Lenses 
may give an impression of a rounded screen; 
if you don’t mind this, or appearances, a lens 
may be a good investment, especially for a 
T-inch set. Some sets with built-in lenses 
to produce 60-square-inch pictures from 
7-inch tubes may be good buys. But the pic- 
ture produced is not the equivalent of an 
unmagnified picture from a 12-inch tube. 

Filters that fit over the screen may im- 
prove the picture under some conditions. 
They provide color discrimination and im- 
prove contrast—with some loss in light. This 
usually can be made up by increasing the 
picture brightness, Filters also improve the 
picture’s visibility, because room light has 
to pass through the filter twice, while the 
tube’s light passes through only once. 

A booster—an extra, separate stage of 
radio-frequency amplification — may help, 
particularly with a small set far from the 
transmitter. To find out, try one, 

Before you buy your set, decide where 
you are going to put it. You may be able to 
mount the set in a wall or bookcase that has 
a closet on the other side, 

Perhaps the ideal place for TViewing is 
the dining room. This keeps the living room 
for living—reading, writing, cards, and talk 
can’t stand the competition when the set is 
running. With TV in the dining room, you 
simply turn the chairs to face the set. 

TV sets have some special hazards—al- 
though the Underwriters Laboratories are 
not too worried. With 20 tubes going, the 
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television lightning 
arrester in lead-in wire is re- 
quired by electric code. 


sets put out more heat than a radio. Block- 
ing ventilation holes behind and under the 
set may result in a fire. If you ever smell 
insulation cooking, turn off the set, pull the 
plug, smother the set with a rug or use a 
nonaqueous extinguisher. 

There is no serious shock hazard with 
small sets; large ones should—and most do 
—have an automatic switch to cut off the 
power when the cabinet lid is lifted. But 
you can get quite a jolt from the picture- 
tube terminals, even after the set has been 
disconnected. If you remove the cathode- 
ray tube from the set, handle with care—it 
can explode like a big incandescent lamp. 
There is no danger when it is inside the 
cabinet, since the screen is covered with a 
plate of safety glass. 

‘The roof antenna is a greater potential 
danger than the set itself. It should be 
securely mounted so that winds, snow, or ice 
cannot break it loose to fall on passers-by. 

Where to buy depends on where you live. 
Generally, the biggest dealer nearest you is 
safest—TV isn’t a car you can roll into any 
service station. If you are investing in a big- 
screen, big-money set you will gravitate to 
the plush salon with the most models. This 
may also be a good place to buy a small set. 
But a neighborhood dealer is handier when 
you have trouble after hours. He may even 
listen more attentively to money talking— 
something knocked off the list price is not 
unknown even today. 

For accessories, kits, or assembled sets 
that you expect to service yourself, mail- 
order buying is optional. Big mail-order 
houses have been satisfying radio customers 
for decades, and they can be expected to do 
the same for television purchasers. END 


Counting Fish 
For Bigger Catch 


Wwiars happened to the fish? North At- 
lantic fishing boats head back to port 
with smaller catches every year—which 
means you pay more for your seafood dinner. 
To find out why, the Government’s Fish and 
Wildlife Service is taking a fish census. 

This census is being taken, logically 
enough, by Sishing—but from a unique fish- 
ing boat. The 179-foot research vessel Al- 
batross III (PS, May ’48, p. 166), cruising 
the northern banks, carries not only some 
plain old-fashioned fishing nets but some of 
the latest scientific gadgets, These explore 
the depths, survey the fish food supply, 
measure the temperature of the water, and 
sample it for chemical analysis. 

Data from all these hasn’t yet solved the 
mystery of the disappearing fish, Dr, Wil- 
liam F. Royce, who heads the survey, doubts 
that overfishing has used up the stock or 
Papectsncad men lower huge trawling that sewage and industrial waste are poison- 
net on steel cables run over idler rollers. N ing the water. One guess—to be tested by 
dragged behind ship for about an hour. Electric further research—is that changes in the 
winctieg then haul i aboard weather from season to season account for 

the varying sizes of the catch, 


Sea sampler is lowered on measured lin 

takes temperature at desired depth and, whei 
hauled up, brings along a sample of water for 
analysis.“ Temperature-sensitive electrical wire: 
wound inside the tail fins, operate a stylus 
that scratches wiggly lines’ on smoked glass. 


Underwater camera fits into brass case (fore- 
with window to shoot through. Sol 
ht batteries, trips shu 
to ship. This also 
fires fashbulb in reflector (not shown) mounted 
mera base but unprotected from water. 
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New Ideas from 
the Inventors 


Train Light Follows Track, This 
locomotive headlight turns with the track, in- 
stead of shooting off to one side. A pendu 
lum supports the light on one end of a 
pivoted crossarm, the other end of which is 


forked. On a banked curve, the pendulum 
remains vertical, but a fixed rod between the 
fork tilts with the engine (diagram), swing- 
ing the light to follow the curve. The inven- 
tor is W, Le Clair, of Martinsdale, Mont. 


Can Opens Itself. Warm water is all 
you'd need to open the can invented by N. B. 
Wales, of New York. The lid is a sandwich 
of two metal disks with a volatile liquid in 
between. When the lid is heated, the liquid 
expands, bulging it apart. This pulls the 
edges away from the can, breaking the seal 
and freeing the lid for easy removal, 
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Handle Clips on Pans. Just clamp 
this handle onto the rim of a pot, and you 
won't burn your fingers on pans that have 
no handles or whose handles have become 
too hot to touch. Twisting the ring at the 
end turns a threaded rod running through 
the handle and screws it on tight. The in- 
ventor is J. B. Galliano, of Oakland, Calif. 


Skates Power Themselves. You 
wouldn't have to push these roller skates— 
they'd push you. Pressing down on the shoe 
plate slides a toothed bar along a gear wheel 
attached to the rear skate wheel. ‘This turns 


, driving the skate wheel-and the 
t the end of each downward push, 


be raised for the next push. The inventor is 
F. M. Bohler, of Hawthorne, Calif, 


Cup Doubles As Stopper. If you 
find it hard to keep vacuum-bottle corks 
clean, you'll go for this cup-and-stopper 
combination patented by G. Keith, of Holly- 
wood, Md. The cup’s bottom is a flexible 
diaphragm’ stretched over a center post. 
When the cup is screwed onto the bottle, the 
diaphragm is pressed into the mouth. 


Extra Stock Improves Aim. 
Greater steadiness for accurate shooting is 
the object of this auxiliary rifle stock, pat- 
ented by H. G, Howard, of Denver. It swings 
out from a recess in the main stock and ¢ 
be adjusted to the proper length to b 
against the left shoulder. It also le 
coil by dividing it between both shoulders, 
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Caged” Jeep Needs No Roads 

Tins jeep carries its own road right along 
with it. As the jeep moves forward, an end- 
less, cagelike band of coarse wire matting 
completely encircling it is rolled around un- 


der its wheels. This gives them a broad, flat 
footing over swamps, bogs, soft sand, and 
heavy underbrush, A tracklike frame at- 
tached to the jeep supports the matting on 
rollers overhead. The new device is being 
tested by the Marine Corps at Quantico, Va, 


flagnet Bends Electron Beam 


You may have seen iron filings used to 
demonstrate a magnet's lines of force. Here's 
the same thing gone modern, The curved 
glow seen above is actually a stream of elec- 
trons in a new electron tube developed at 
N.Y. U. Normally straight, the beam is here 
photographed as it is bent by the force of 
the horseshoe magnet held against the tube. 
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Console Cabinet Hides Lroner 

Lack of kitchen or laundry space is no 
problem for this new Ironrite roller ironer 
When not in use, its fine-wood, console-type 
cabinet makes it a normal-looking piece of 
furniture even in the living room. Closed, 
its top can serve as a table. Available in 
mahogany or blonde finish, the ironer has 
castered feet and retails for about $250. 


W. S. Pike, RCA engineer who helped develop electronic reader, moves 


eye over text. 


Reading Machine 
Spells Out Loud 


Experimental electronic device looks 
at printing and says what it sees— 
at the rate of 60 words a minute. 


By Martin Man 
PS photos by Hubert Luckett 


OME time ago, The New Yorker maga- 
zine satirically described the invention 
of a reading machine. “It is obvious,” a fic- 
tional Professor Entwhistle was quoted 
g, “that the greatest waste of our civil- 
zation is the time spent in reading. We have 
been able to speed up practically every- 
thing... . But today a man takes just as 
long to read a book as Dante did... So I 
have invented a machine. It operates by 
simple arrangement of photoe Ms...” 

A simple arrangement of photoclectric 


cells that will read a book for you now has 
been unveiled by RCA researchers, ‘The de- 
vice looks at printed matter and reads it 
aloud, letter by letter. It sounds like a radio 
announeer spelling out “R- ; 
The main trouble with this inventi 
that it costs a mint of mon 
he reading machine grew out of re- 
search on aids for blind people sponsored 
jointly by RCA, the Veterans Administra- 
tion, and the wartime Office of Sci fic Re- 
search and Development. This work also 
produced the “reading pencil” (PS, April 
“47, p. 111), which sounds a different tone 
signal for cach letter and is now being 
tested with blind hospital patients. 
The pencil can read only about 20 words 
a minute, however, much slower than run- 
ning a finger over Braille and only about a 
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PHOTO ELECTRIC 
CELL 


CATHODE 
RAY TUBE 


ELECTRONIC 
ANALYZER 


How machine reads: Electric eye looks at letter and reports its shape to electronic “brain.” 


third as fast as the new machine, Both de- radio-equipment rack housing more than 

vices are purely experimental, and there are 160 vacuum tubes. Part of its brain alone 

no present plans for manufacturing them. uses 960 resistors. Too expensive for home 
Besides reading all 26 letters—thus spell- use, it might be installed in libraries and in- 

ing out any word—the new machine can _ stitutions, It could also be hooked up as a 

read a few whole words. One could be built master reading station to serve several per- 

to read additional words by making it bigger sons using different books. 

and more complex. The present model was developed and 
Even the existing one is an electronic- built under the direction of L, E. Flory and 

engineer's nightmare. The “simple arra W. S. Pike at the RCA Laboratories, 

ment of photoelectric cells” overflows Their reading machine has three main 


‘LECTROWIC 
ANALYZER 


MAGNETIC-TAPE [ 
VOICE UNIT 


| 
Closeup of voice unit shows solenoids above Panel behind scanning 
wheels rimmed with magnetic-tape recordings. unit holds electronic analyzer and loudspeaker. 
At signal from analyzer, solenoid lets a wheel At left is battery of 40 phonographs—one for 
nake one revolution to’ say a letter or word, each letter and word in machine’s vocabulary 
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SOLENOID 


RECORD 
.-DRUM 


S pick 
uP 
4 


parts: an eye that looks at the printed letter, 
brain that decides which of the 26 letters 
is, and a voice that speaks the letter. 
The eye is essentially « scanner moved 
across the text by hand. Inside is a special 
cathode-ray tube—the smallest RCA makes— 
with eight flying spots of light that flash on 
and off 600 times every second. Light from 
these spots is interrupted when the scanner 
passes over a black letter. These interrup- 
tions are noted by a photoelectric cell, which 
passes the signal on to the machine’s brain. 
The eight spots of light are strung out ve 
ticully, so that each spot picks up a different 
part of a letter. The top spots catch the up- 
per parts of tall letters like “I”; the lower 
spots catch the ends of letters like “g”; and 
the middle spots are arranged to pick up de- 


Bomb Ruins Become Furniture 


A Geran factory made this furniture of 
gas pipe salvaged from bombed-out build- 


AMPLIFIER 


Analyzer identifies the letter und signals solenoid to play it aloud from voiee recording. 


oye 


SPEAKER 


tails like the crossbar of an “e.” In this wi 
each letter causes different spots to be 
interrupted a different number of times, 
creating a characteristic signal for itself. 

The brain is an electronic computer sim- 
ilar to the machines used for complex scier 
tific calculations. It counts the number of 
times each spot has been interrupted, thus 
identifying which letter the electric eve has 
seen, and tells the voice which letter to 
spea 

The voice is 40 magnetic-tape phono- 
graphs—one phonograph for every letter an 
word in the machine's vocabulary. The brain 
switches on the phonograph corresponding 
to the letter seen by the eye, The phono- 
graph speaks that letter and then tur 
self off 


ae 
ings in Berlin, Behind it is a heap of the raw 
material. Within 24 hours, those twisted 
pipes will be cut, bent, and welded into steel 
frames for more chai nd tables, 
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Spring Action Holds 
This Doorknob Fast 


Have you ever been held a prisoner be- 
hind a door because the knob came off in 
your hand? That can’t happen with Super- 
nob®-the knob that once on stays on. 

The device is simplicity itself, says its in- 
ventor, Edgar Gadpaille, of New Orleans, a 
veteran doorknob prisoner. One knob, for 
the outside of the door, is permanently at- 
tached to a shaft that goes through the door. 
The other end of the shaft has ratchet 
notches and is split like an old-fashioned 
clothespin. When the second knob is pushed 
on, the split shaft is squeezed together. En- 
gaging matching notches inside the knob, 
the shaft springs back and is locked. A 
spacer screws over the shaft for adjustment 
to doors of different widths. 

In case the lock needs repairs, this second 
knob has a removable plate covering a hole 
through which the shaft can be reached with 
a pair of long-nosed pliers. A squeeze and 
the knob slips off. 


CHET HOUSING 


Composers Now Can Type Their Own Music 


Mustc can now be typed as easily as a 
business letter. The Music Writer® types 
standard musical notes and symbols on blank 
paper. A sample of its work is shown below. 

The five-line staff is made first by re- 
peatedly hitting the staff key until the width 
of the paper is covered, just as a single line 
is made on an ordinary typewriter. The 
carriage is then returned to the right-hand 
side of the machine—without spacing the 
paper up—and the notes and symbols added 

To do this, the note is first struck on the 
lower, pianolike keyboard, just as if you 
were playing it on the piano. This alig 
the notes in the correct vertical position by 
shifting the whole type basket. Then the 
piano key is held down while the key for 
the proper note symbol is struck on the 
typewriter keyboard above. 
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The Music Writer covers a three-octave 
range without moving the paper up or down, 
To transpose automatically, the platen may 
be turned to print the notes that much above 
or below their normal position. 

The Music Writer was invented by an 
Italian musician-engineer, Armando Dal 
Molin, now arranging for its manufacture. 


Mother plane, a Black Widow fighter, carries 
Gorgon IV aloft under her wing for launching, 
since ramjet works only when moving through 
ait, Missile is all-metal monoplane 28 ft. Jong 


Gorgon IV 
Sets Record 
For Ramjets 


NAVY buzz bomb named Gorgon IV 
has lately been darting over the Pacific 
on stub wings in the longest flights ever 
tl craft with ramjet en- 
10 minutes.” 
e much of a rec- 
ord, But ramjets, the simplest of all en; 
and perhaps ithe best. for supenitnia fight 
are still little beyond the Kitty iy wk stage 
of development (PS, Jan. ' 130). 
The Gorgon IVs are built’ fe the Navy 
by Glenn Martin. Launched in mid-air from 
a mother plane, they have been deliberately 
held down below the speed of sound for 
test purposes. Several, tracked by radar un- 
til they plunked into the drink, have been 
fished out so little damaged that minor re- 
pairs would put them in shape to fly again. 
‘The flights were made from the Point 
Mugu, Calif, Naval Air Missile Testing 
Center (PS, Oct. ’48, p. 106) to obtain per- 
formance data on the missile’s ramjet en- 
gine, developed at the University of South- 
ern California and made by the Marquardt 
Aireraft Co, Except for a fuel pump, the 
engine has no moving parts. 


This may not sound 


with high w 
1.600 Ib., of whi 
octane i 

7 ft, Jos 


of 10-ft, span. Gross weight is 
h 700 hb. is 116 gallons of 80- 


continuous reports of its 
and engine perfon Its 
ided by radio from the ground. 


is recovered from sea by Navy after 
by parachute that opens automatically 
when fuel runs out. Photo below shows salt 
water being washed off to prevent corrosi 


Union Oil Co.'s experimen- 
tal retort burns coked 
shale at top to produce = = 
heat that releases oil in | 
vapor form, then draws off 

condensed oil at bottom in 


ROTATING PLOW 
WiPEs OFF 
SHALE RESIOUE 


lL VAPOR 
CONDENSES. ON 
COOLER SHALE 


on 


AiR FOR 
COOLING 
FURNACE 


Ot, VAPOR. 
ia AN GASES OUT 


This Oven Makes 
Oil Out of Rocks 


¢ plant fossils from 
s to keep you well supplied with liquid fuels. 


By Andrew BR. Boone 


‘yor can’t get blood out of a stone, But 
scientists are now taking oil out of a 
rock. The rock is oil shale, a kind found in 
nearly every part of the world. It looks like 
dull-grey slate, but contains kerogen, the 
solid remains of tiny plants that lived mil- 
lions of years ago in the bottoms of prehis- 
lakes. 
an oil that 
into gasoline, Diesel fuel, lubri 
fuel oi 
Getting oil from shale is not a new idea. 
Many foreign countries lacking petroleum 
have been doing it for years—France started 
in 1838, more than a century ago. The 
United States, however, has until recently 
lagged in this field, despite our extensive 
deposits of high-grade oil shale. We had 
huge petroleum supplies—and petroleum is 
still the best source of line. 
‘ican petroleum no 
ible, To be sure, we 
think huge re: exist untapped, but the 
proved reserves—those we are sure of—con- 
tain only enough to last 11 more years at the 
present rate of consumption, So even though 
there's plenty of oil overseas, the oil industry 
and government agencies are searching for 
ways to make economical gasoline from coal, 
natural gas, tar sands, and oil shale, Stand- 
ard Oil researchers estimate that gasoline 
made from shale could be sold for only four 
or five cents more than the present price of 
petroleum gasoline, although other experts 
put the cost higher. 


longer seems ini 
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Cutting this price differential is the prob- 
lem now being tackled by several oil com- 
panies and the U.S. Bureau of Mines. En- 
gineers of the Union Oil Co., of California, 
have developed a new kind of furnace (see 
drawing on previous pages) to boil the oil 
out of shale kerogen. It is the first such de- 
vice to operate without water—and water is 
expensive, or even non-existent, in the rich 
shale fields in the Rocky Mountain area, An 
experimental retort of this new type is al- 
ready operating at Wilmington, Calif. It can 
handle in one 50 tons of shale in chunks 
up to three inches long, turning out 1,500 
gallons of oil. 

The retort is first filled with shale, A 
small pile of dry kindling is laid on top and 
ignited, When the top layer of shale has 
burned to a cinder, a blower starts sucking 
air downward through the bed from the top 
to the bottom, At intervals of 15 seconds, 
as carbon in the shale burns the upper crust 
to coke, a hydraulic piston pushes up a new 
batch of shale from the bottom. This raises 
the entire load of shale. A rotating plow 
wipes off the shale residue into a chute, 


Heat Releases Oil As Vapor 
Burning occurs in a zone only a few inches 
thick immediately below the residue. Down- 
ward-moving air helps transfer heat from 
this belt into the shale. All shale raised to a 
temperature of 750-1,100 degrees F. releases 
its oil in the form of vapors, Driven down 
into cooler shale by the air blast, these oil 
vapors condense. Thus the burning shale 
furnishes heat to break down the kerogen of 
the layers of shale immediately below it, 
while the incoming shale furnishes cold sur- 
faces to condense the released oil. 

The condensed oil, together with non- 
condensable gases, escapes through slots 
into the collecting system, Two collecting 
units, including a “silent-sound” device that 
turns fine mist into large drops, recover 
ultra-small oil particles from the waste gas 
and return them to a storage tank, In a 
commercial plant, even the waste gas might 
be used as fuel for steam electric generating 
plants, Union Oil engineers estimate that 
waste gas from 35 full-size retorts could pro- 
duce as much electricity as Boulder Dam. 

Still another method of getting oil from 
shale is being tried by the Standard Oil De- 
velopment Co. at the Esso Laboratories in 
Baton Rouge, La. There shale will be pul- 
verized to the consistency of fine sand before 
being heated to extract the oil, The finely 
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rast to most underground minin, 

achines are used in shale quarries. This 
is strong, permitting excavatio 

high rooms without, supporting. pillars 


Ta sharp eo 
is because sha 
of large 


Conversion of rock into oil begins as a dump 
truck empties shale into a hopper that feeds it 
to the first of a series of crushers. Photos here 
show Bureau of Mines’ Colorado plant, 


Oe 


ae 


Crushed and screened, shale is fed from stor- 
age bins on belts over scales that continuously 
weigh all material. Then it goes into the toj 
of the retort (far left) for processing into oil. 


rk the end of a sh time, starting at top and working down to bot- 
run at the. Bureau of Mines’ retort. tom. At end, retort’s bottom opens like trap 
on Oil Co.’s continuously fed retort, door, dumping fiery residue onto ground. mnpy 


this furnace burns one charge of shale at a principle, however, the furnaces are same. 
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How much oil can you squeeze out of ee 
Beakerful above was obtained by heatin 
pile of shale (left) to 750° F. Remaining mn 


ground shale behaves like a liquid when 
steam or gas is blown up through it and can 
easily be pumped through pipes from one re- 
action vessel to another. This “fluidized- 
solids technique” eliminates many of the 
problems involved in handling raw shale. 

The oil obtained from shale by any of 
these methods is a crude, thick liquid that 
must be refined to make gasoline and other 
things. So far, no economical method of 
refining shale oil into usable products has 
been found, The naphtha in shale oil con- 
tains tar acids and tar bases not usually 
present in crude petroleum, Straight-run 
shale gasoline is a small fraction, having an 
octane rating below 60, and is high in sul- 
phur, gum-forming, and unstable in color. 
Aviation gasoline and jet fuels probably can 
be made, say the experts, but at high cost. 
“Admittedly,” says Boyd Guthrie, chief of 
the Bureau of Mines project at Rifle, Colo., 
“the refining of shale oil into usable products 
presents unusual challenges.” 


Transportation a Problem, Too 


Whether the crude oil will be refined at 
the shale mines or nearer big cities is a ques- 
tion over which the economists are still argu- 
ing, The oil solidifies at room temperature, 
so it must be kept warm during movement 
through a pipeline. A 100,000-barrel refin- 
ery, plus a pipeline for oil or gasoline from 
the Colorado deposits to Southern Cali- 
fornia, would cost an estimated $20,000,000, 

The retorts that cook the crude oil out of 
the shale will probably be near the mines, 
however, since it seems pointless to trans- 
port the heavy rock—of little value after 
processing—any farther than necessary. The 
first production center is likely to be in the 
Colorado-Utah-Wyoming area, which has 
some of the country’s richest oil-shale depos- 
its. Some beds in that mountainous region 
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pile of cinders (right), for which no definite 
use has been four Oil shown is crude, must 
be refined to make gasoline and other products. 


are 1,300 or more feet deep, and one 70-foot 
vein, called the Mahogany Ledge, yields 
about 50 gallons of oil for each ton of shale. 

Two experimental shale mines are already 
being operated by the Bureau of Mines near 
Rifle, in western Colorado. One, a “selec- 
tive” mine, digs out different kinds of shale 
so that the retorts get a thorough test. The 
other works only one vein—the Mahogany 
Ledge—as a commercial mine would. Vari- 
ous tools and mining methods are being tried, 

Since shale is hard and strong—unlike 
coal—big underground rooms can safely be 
cut from it, permitting low-cost, mechanized 
mining, The selective mine has a test room, 
unsupported by pillars or timbers, 70 by 
100 feet in area, The commercial demon- 
stration quarry is about 50 feet high and 60 
feet wide (it has supporting pillars), large 
enough for the machines used in road con- 
struction and strip mining, One drill, oper- 
ated by two men, makes enough holes for 
1,000 tons of rock per shift. A three-cubic- 
yard electric shovel and an overshot loader 
of similar capacity put the broken shale into 
big Diesel trucks. 

Simultaneously with the shale-oil pro- 
gram, research into other sources of oil prod- 
ucts is going on, More money is being spent 
on this combined problem than was expend- 
ed on catalytic oil cracking a decade ago. 
Two huge plants are now being constructed 
to convert natural gas into liquid fuels. ate 
Bureau of Mines has three plants now wi 
ing or under construction. One, at Loul - 
ana, Mo., produces 200 barrels of gasoline 
daily from coal, At Morgantown, W. Va., 
methods for making carbon monoxide and 
hydrogen from coal are being developed. 
And at Laramie, Wyo., the Bureau is con- 
ducting its own research on shale-oil refin- 
ing. Science is fighting on many fronts to 
end the threat of an oil famine. END 


Perforated-tape records of thousands of phone 
calls are run into first of machines that as- 
semble information on each call and compute 


its duration, then sort these figure 
numbers, assemble all calls from ¢ 
and print data for figuring the charges. 


by pho 
ch number, 


Your Phone Dial 
Computes Your Bill 


This new electrical brain now makes 
long-distance dialing possible. 


PS photos by Hubert Luckett 


ON of the biggest obstacles to making 
long-distance telephone calls without 
speaking to an operator has been overcome: 
a machine has been built to see that you are 
properly charged for such calls. It’s a 
gigantic electrical contrivance that remem- 
bers what numbers you have called and 
how long you talked, 

Your dial will operate it. The first such 
machine, called an AMA (for Automatic 
Message Accounting), is in use now at Phila- 
delphia, Since it takes a long time to build 
and install such machines and the other 
equipment, it may be a long time before 


your phone is connected to such a device. 
The AMA now at work can keep track of 
100 calls at once, and even disregards local 
calls from phones with flat-rate service. 
The system, developed at the Bell Tele- 
phone Laboratories in New York, actually 
consists of two machines—one in the Phila- 
delphia suburb of Media, one downtown. 
When somebody in Media dials a 
message-rate or toll call, AMA assigns that 
call a code number and then punches holes 
in a paper tape for the code, the calling 
number, and the number called. When the 
conversation starts and when it ends, AMA 
records the month, day, and exact time. 
The second machine, pictured here and 
on the next page, later reads the tape, sort- 
ing out the record of each call from hun- 
dreds of others, and types out a report. 
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Reader, one of two basic components of AMA, 
feels holes in tape with long fingers. When 
finger finds a hole, it sends an electrical impulse 
to corresponding magnet in a perforator 


Perforator has 
that pur 


electromagnets driving rods 


h holes duplicating pattern in original 
tape. Each perforator has own code, and 
operates only if reader sees that code, thus 
grouping information. Process is repeated as 
m: four times to complete grouping. In- 
dividual tapes are spliced into new master tapes 
for each step in the decoding. 
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AMA unit has one reader feeding a bank of 
perforators. These turn out new, composite 
tapes with call information decoded one step 
closer to final slip used for billing the customer, 


printer that types out slip 


tape operates 
listing, by subscriber's number, the local mes- 


sage units he used and long-distance numbers 
he called and the length of those calls, These 
individual charge slips come off the printer in 
numerical order, and are used by clerks to pre- 
pare subscribers’ bills. Machine doesn't figure 
actual tolls, since rates vary with time of day. | 


Homemade Air Sled 
Weighs LessThan Pilot 


ILE Consolidated Vultee is building 
189-ton B-36 bombers, four of its young 
research engineers have been spending their 
spare time cooking up a tiny plane that 
weighs only 150 pounds-less than the pilots 
who ride it like a belly-whopper sled. 

‘The WeeBee was bom of enthusiasm, in- 
genuity, and a lot of hard work. To fly this 
unique aircraft, the pilot stretches out, face 
down, on top of the fuselage. His hands 
extend through a pair of ports into the fuse- 
lage to grasp abbreviated controls. With his 
toes he waggles the rudder. 

The four pioneers of the peewee WeeBee, 
Bill Chana, Ken Coward, Karl Montijo, and 

jim Wilder, claim that there’s nothing to 
uilding the world’s lightest man-carrying 
airplane, You tour the war-surplus stores. . 

rs One man easily tilts the WeeBee, so named 
You find an unused Menasco target-drone One. an cals he hoa aed 


engine, and plunk down $10 for same. You get-drone engine sounds like a bee buzzing. 
purchase a few tools for $60.80. You pick Plane is 15 ft. long and has 15-ft. wing span. 


FE 


The WeeBee in flight. Following completion tricycle Mate gear shown in this photo. The 
of ground tests, main wheels were ‘moved back main wheels were once the tail wheels of AT-6 
a nose wheel was added to provide the peck trainers. The plane lands at 45 miles an hour. 
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up odds and ends of materials for $49.90, 
pay out $24.15 for parts, locate a propeller 
for $50, spend $81.85 here and there for 
miscellaneous items. And you discover, after 
some 700 man hours of labor and the outlay 
of $276.70, that you've got an airplane. 
Although it may look like a toy, so much 
strength has been built into the WeeBee that 
the designers say it can be stunted. Other 
claims of its fond fathers are that it will fly 
two hours on five gallons of gas; and that, 
wide ope, k-will woilge 00 mp.h, Who 
k, what a grown-bumble-bee 
ion might do with rockets under its 
wings? 


(Ose of the dealgsiers, Kou Coward, is stiapped 
atop fuselage to prevent slipping or bouncing 
off A single tug at a parachute release frees 
him to bail out—or off—in case of trouble. Cutaway drawing shows how the prone pilot 


ey 
is chin resting on a small pad of foam rub- 
let gazes at three instruments: air- 
speed indicator, altimeter, and tachometer. His 
only protection ‘in flight is the small windshield. 


is pulled around by William Chana to 


Prop 
start the engine. The short rope is attached to a 
nylon hood that fits over the blade tip. It 
slips off when the propeller begins to: spin. 


13B popuar science 


With his feet restin: es, il group is unusually large, to provide 
the pilot operates the rudder by. pre ter control at low speeds. The tail skid 
1 pedals. Stick and pedal he been replaced by a stecrab 
as in many small planes. E ing simplifies the construction. 
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reel of cab 


Life Line Bobs Up 
From Trapped Sub 


UBMARINES of U.S. Navy will 

svon carry” their life Tines—thns 
boosting their crews’ chances of escape if 
trapped alive on the ocean bottom. 

A new messenger buoy, released from a 
sub, unreels a heavy cable as it floats to the 
surface, The cable then serves as a line to 
haul down a rescue chamber. Each subma- 
rine will carry two of the buoys, one in the 
how and one in the stern, in case cither end 
of the sub is damage 

The Navy expects the new device to 
speed rescue work tremendously, since it 
eliminates the need for divers, who formerly 
had to go down and attach the cable. Old- 


the 
own 
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type marker buoys carried only a telephone 
line from the disabled sub. 

The buoy also permits rescues at greater 
depths than the 500-ft. maximum that divers 
can reach. Service tests of the new system 
off Portsmouth, N. H., were made at 300 ft., 
but Rear Admiral C. B, Momsen, famous 
pi in submarine rescue research, ex- 
pects it to work at any depth to which a sub 
can sink without crushing. 

Each buoy is shaped like a dumbell, with 
reel of cable mounted between two spher- 
al floats. An arrangement of cams and 
pawls locks the reel when the buoy reaches 
the surface. 


, radio-equipped whaleboat from 
rescue ship searches for buoy released by a 
sunken sub whose general location has been es- 
tabli by underwater detection equipment, 


at corners of 
yard square around sub, Rescue ship centers 
itself over sub by lines to the floats. 


with two-man 
ht up 
lamps 


Nine-ton diving bell (below) 
crew, winches itself down cable b 
from’ sub by messenger buoy. Bell ther 
over sub’s escape hateh to rescue its crew 


7 | | 


Fish and Crates Kept Clean 


Woooven fish n now be used 
over and over with this Saunders alum- 
inum liner. Made in England, the light- 
weight liner fits inside the crate and keeps 
the fish from touching the wood, After 
each shipment, the lining can be removed, 
cleaned, and reinserted for use again. It 
is also said to keep fish cleaner in transit, 
A United Nations committee has re 
mended use of such a device for hy 
handling of fish at ports, 


Pint-Size Range Has Toaster 


Tis complete electric range was de- 
signed to save space in trailers, boats, and 
cramped apartments, Called the Oven- 
ette, it measures only 16 in, high 
in. wide, and 15 in. deep. Besides two 
burners, a griddle, and an oven, the stove 
has a built-in toaster, This pulls out to 
take two slices of bread, then pushes in 
between heating elements. The outside 
is mirror-finished stainless steel, 
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Thrower Needs No Pump 


this new flame thrower, for burning 
brush and lumber-mill waste, the fuel itself 
provides the pressure to shoot a stream of 
fire 25 feet. Instead of a pump, it has twin 
fuel tanks, connected near their tops. One 


exrosure 
TehnestRiaL METER 
view 


FINDER 


Focusine 


\sse 


P sary sox 
FoR uGHT 
TO ILLUMINATE 
WATCH FACE 


Gun Camera Shoots the Moon 


A MACHINE-GUN camera once used to train 
Jap aerial gunners now shoots the moon for 
ard astrono- 
imultaneou: 
picture, it pl 


as shown in the lower 
graphs a watch face in a mirror as a record 
of the exact time. The camera can take 
snapshots one at a time or run off a reel of 
35-mm, film at 10 frames a second, 
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48-gallon tank contains Diesel oil; the oth 
propane, a flammable gas kept liquefi 
under pressure. Through a dual hose line, 
the propane forces both itself and the oil to 
the torch under 75-Ib, to 125-Ib. pressure. 
The trailer-mounted outfit was designed by 
W. C. Cheney, of Seattle. 


Is Prefabricated 


To put in this new bathroom just attach 
the entire room to your house and hook up 
the plumbing. Called Ad-a-Bath ©, it’s sold 
as a factory-assembled “package,” complete 
with fixtures, built-in cabinets and electric 
heater, and wiring. The room, shown here 
with one wall removed, is 6 ft. 8 in. by 8 ft., 
and 8 ft. 2 in, high. It is of insulated frame 
construction with plywood interior and 
linoleum-covered floor, Price; $1,095 plus 
about $150 for installation, whic ally 
takes only a day. 


By keepi 


the author was able to fly a DC-3 bi 


I Flew Blind— 
on One Instrument 


y is “zero-zero,” this 
new device takes on the brainwork and 
lets the pilot supply only the muscle. 


By Herbert Johansen 
Drawings by Ray Pioch 


J, YAS the kind of weather that makes 
you wish you'd stood in bed 

I was flying a twin-engine DC-3. There 
I was at 1,500 feet in a thick, soupy fog; it 
was raining; the air was rougher than a 
bronco buster’s nightmare. 

And this was the first time I had ever 
been at the control wheel of any airplane! 

We were on instruments, but I was fly- 
ing the plane manually, my’ eyes glued to a 
single instrument with two crossing pointers 


that was doing the thinking for me. When 
we changed the heading indicator from 230 
degrees to 60 degrees—the magnetic head- 
ing of our destination, MacArthur Airport 
on Long Island—the control wheel fought 
me as I strained to keep the pointers 
“zeroed” for the turn. But we made it—on 
course—on the beam, A light flashed, indi- 
cating we were over the runway marker 

Then came a switch to “approach” to get 
into the glide path. We began losing 
tude. s I kept the two pointers 
—crossed at dead center like a + 
mark—I was all right, but they kept swing- 
ing as I nosed the plane up and down and 
banked right and left. At 1,000 feet the air 
got rougher—and still no visibility .. . . 700 
feet... . 500 feet . . . . it seemed endless. 
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‘Right instruments” ond o heading of 300°. 
Green light shows siltitude control is off. 


2. By resetting heodi - 
ing Indicotor zeroed, he hor mode turn. 
Switch ho» been set to maintoin altitude, 


3, Still on flight instruments, pilot changes 
heading selector to 45° and heads for the 
m by keeping the indicator zeroed. 


“at 


Artist’s sketch shows how a plane takes off from airport at upper left and makes complete 


Then, as the needle of the altitude indicator Don't get the idea that the new Sperry 
crawled toward 400 feet, we brol electronic Zero Reader ® made either of us 
the overcast, 1 pilot—it just used us as the muscles to 
was the runwa: dle the plane, It simplifies bad-weather 
for it, set for a perfect landing! flying, navigation, and landing under instru- 

We zoomed up, though. Charlie Sharp, ment conditions, but it doesn’t take the 
Sperry-pilot sitting in the copilot’s seat, had place of the human pilot by a long shot. 
ken over the controls, I released my tight Although I was able to keep the DC-3 on 
old on the wheel and peeled my eyes off the course and in level flight by following the 
pointers, Behind me an engineer called into directions signaled to me by the constantly 
the cabin: “Okay, Samuels, you're next!” fluctuating cross pointers, Charlie Sharp was 

‘As I squeezed out of the pilot’s seat, Harry _right there, keeping an eagle eye on me. He 
Samuels, Porunan Science Art Director, set the course we flew, handled the power 
came into the cockpit. It was his turn to _ setting and throttles, and took care of such 
fly blind on one instrument—and his first important details as switching gas tanks 
time at the controls of a plane, too. when one was emp! 
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tede control. Zeroing tokes the plone into 


glide path ond rides it in for o landing, 


ee 


change to 300°. By zeroing he hos turned 


‘and is riding beam toward the airport. 


i bending bo 130° coe etichiog 


cirport, egoin by 


Zero Reader does take a 
” out of instrument fiy- 


et on and stay on a desired 
g or radio track 
s together informat 
conventional £ 
them up for the pilot on a simple 
element indicator 

It tells him not only that he must 
now much he must fly 
left or right or up or dov 


e the cross pointers 
He maintains altitude or makes 
ums almost without 


mowing he is doing 


th wm away from 


Reoder, 


it. And the device is expected to make y 
sible safe manual landings at lower weather 
minimums than are now possible with the 
conventional ILS (Instrument Landi 
System) alone. 

On the day of our flight we made half a 
dozen approaches and could have continued 
endlessly, one after the other—all routine 
At the same time, commercial air traffic was 
practically at a standstill at La Guardia Fiek 
a short distance away, the same rain clouc 
and low visibility canceling 200 flights. 

This weather wasn't particularly bad for 

according to Herbert C 
Bostwick, Director of Flight Research fc 
the Sperry Gyroscope Co. and one of the 
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Drawing at top shows how plane approachin 


airport off course is guided into long, gradual 
cave that will pang it right on beam. Plane 
starts to tum toward beam at 30° angle. By 
keeping Reader “zeroed.” pilot then automatic- 


chief contributors to the development of 
the device. Sperry pilots, he pointed out, 


angle until plane eases onto 

idpoint between beam and original 

course, for example, angle is only 15°. Bottom 
drawing shows how plane fiying below glide 
limb, 


path is brought up to meet it in easy, 6” cl 


which way to bank and tum in order to re- 
main on the invisible road. Conventional 


have made dozens of routine landings with. ILS does not show an error until the air- 
the ceiling below 50 feet and close to zero plane is actually off the beam. The Zero 
visibility, Reader shows an error as soon as anything 

In making a standard ILS approach, the happens that will start the airplane off the 
pilot must use his compass in addition to his beam. For example, in order for the plane 
ILS cross-pointer meter, First he must find — to get off the beam it must turn off course, 
the beam, Then, starting off to one side, he But it must also bank before it can turn. 
flies a compass heading that will intersect A few-degrees bank will cause the Zero 


it. He must try to keep from crossing the 
beam by making a manual turn. But he 
usually does this too late and crosses the 
beam. He then turns in the other direction 
to get back on the beam, again crossing it. 
The amount of this weaving back and forth 
across the beam, called bracketing, depends 
upon the skill and judgment of the pilot— 
and often makes for missed approaches, 

‘The Zero Reader does away with all this, 
It compares the compass with the cross- 
pointer meter and calculates a series of 
flight paths that will ease the airplane onto 
the beam no matter where the plane starts 
from or which heading it happens to be fly- 
ing on at the start. It tells the pilot which 
way to turn and how much in order to get 
on and stay on this path, 

If the flight path is disturbed by gusts or 
bumps, the indicator immediately shows 
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Reader to show a noticeable deflection, 

Thus as soon as one wing starts down, the 

indicator tells the pilot to pull it up. 
Autos Have Own “Zero Reader” 


“You have a sort of Zero Reader on your 
car,” explains Glen Nesbitt, Sperry aircraft 


“application engineer. “It’s your radiator cap. 


“You are driving on the right side of the 
road and you want to get over to the center 
white line. Imagine you have a hole cut in 
the floorboard. You turn your wheel to head 
left, keeping your eyes glued to the ground 
through the hole. When you see the white 
line, you know you must turn right, but it's 
too late for action until you have already 
crossed it, Then your right turn, since you 
can’t anticipate the crossing, takes you too 
far, and you cross the line again, going too 
far to the right. This means another turn 


Upper drawing shows a conventional ILS ap- 
Pied Unig the LG cresepotuter sister rel 
the Gyrosyn® compass indicator, the pilot heads 
for the beam. But unable to anticipate inter- 
cepting the beam, he crosses it; then he has to 


to the left, and so forth, This is analogous 
to a conventional ILS approach, 

“But,” he continues, “if instead of using 
the hole-in-the-floor method, you use the 
radiator cap in front of you as a reference 
point as you make that first left turn to- 
ward the white line, you will be able to 
anticipate crossing it and straighten out 
before you actually ‘do. Fortunately, in 
driving you don’t have to worry about cor- 
rections to maintain altitude or getting into 
glide paths.” 

In addition to blind approaches and beam 
flying, the Zero Reader, in combination with 
the Gyrosyn ® compass, makes cross-country 
flying simple. You set the heading selector 
to the compass course you want to fly, then, 
at the desired height, flip the altitude switch, 
As long as you keep the cross pointers of 
the Zero Reader zeroed, you will maintain 
that course and that altitude, 

Although the pilot can fly by watching 
and following the cross pointers alone, the 
Zero Reader has two other visible elements 
on the instrument board. One is the Course 
Heading Selector, which internally positions 
the selector Selsyn ® to the magnetic head- 
ing. The other is a switch that can be set 
for “blue left,” “blue right,” and “approach” 
radio-track signals. “Blue left” and “blue 


‘in, This is repeated 


weave back, crossing it aj 
ten he is not Cte ie 


a number of times, and ol 


right” are the respective settings for out- 
bound and inbound radio tracks from an 
ILS-equipped runway. The switch also has 
an altitude control that can be set to main- 
tain any desired pressure altitude. 

The origin of the Sperry Zero Reader goes 
back to the development of a “thinking” 
mechanism to make automatic approaches 
possible with the Gyropilot® (PS, Jan. ’47, 
p. 111). This sparked the idea that an in- 
strument could be developed to do the 
thinking for the pilot during manual ILS 
approaches, 

In fact, the Zero Reader has done just 
that: the human pilot, relieved of the think- 
ing, serves simply as the muscles or servo 
mechanisms that handle the controls in the 
automatic pilot. 

During our last approach to MacArthur 
Field we came in and made a beautiful 
landing on the Sperry A-12  Gyropilot. 
And although the air was rougher than on 
any of our previous go-arounds, our descent 
was much smoother than under manual 
handling of the plane. 

‘As one of my colleagues remarked to me: 
“You did very well on your trick up front, 
but for my money, the combination of 
Johansen and the Zero Reader will never 
replace the Gyropilot.” END 
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= Better Iubri 


, longer-wearing metals 


hearings, and improved chemical catal 
ue being sought with the aid of the new 
electron-diffraction camera at It 
veals the composition of a sample, anc 
tects chemical changes, by the pattern 
concentric rings obtained when a specimen 
filmed. To a chemist, the typical picture 
sbove, for example, is the easily recognized 


fingerprint” of iron plus t rxides 


To make such pictures, « 


off” a white-hot tungsten filament are fo. 


cused by a magnetic lens, in the cabinet 

left of the instrument, upon a specimen in 

1 chamber at its center, Transmitted or re creen. High vacuum throughout the appar 
flected, according to the method of exam es the speed a cle; 


tion chosen, the electron stream then strikes 


era has been used to study 
in the box at r 


oF a fluorescent specimen less than 1/4,000,000 in, thie 


8. Strikingly clear Fri Saw. Whirling at 1,750 r.p. 
st too small to be seen, the new. saw below, developed by U.S. 
even with the electron microscope, now are Steel, makes square, burrless cuts across 
obtained by “plating” them with gold. Par- heavy structural steel at a rate of 13 ft. a 
ticles of the precious metal deposited on minute, Its blade is a disk of mild. steel 
the specimen from an oblique angle, by « 60 in, in diameter and % in. thick, rimmed 
special technique, make details stand out in with teeth that travel 320 m,p.h. Friction 
sharp r Below, the method yields one against hard steel generates enough heat to 
of the best “lu” virus pictures yet made nd the teeth carry it away 


pictures of germs a 
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4. 


Tus new camera took the night photo at 
right above by the light of a single No, 22 
flashbulb. The sharpness of objects up to 
600 ft. away was achieved with an £/1 


lens of 6-in. focal length, which gathers 2% 
times as much light without loss of image 
quality as any previous lens. The high defi- 
nition right out to the rim of the 36° field 


Camera with F/1 Lens Needs Little Light 


results from the camera’s curved image 
surface. Roll film is stretched against a con- 
cave metal plate by compressed air valved 
into a chamber between the film and the 
rear element of the lens. The 55-Ib. camera 
was developed for the Air Force by the 
University of Rochester for night aerial 
photography. 


New Low-Cost Car Built 


Hene’s a six-passenger sedan for $1,235— 
if you can get it. A Seattle garageman, Roy 
McCarty, assembled this first test model of 
the new Mustang ® mostly from prefabri- 
cated parts: Hercules engine, Budd wheels, 
Warner transmission, Spicer rear end, alu- 
minum body by Pacific Car & Foundry. 

Now he has organized a company to 
make more like it, but is limiting orders to 
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of Prefabricated Parts 


as many as he is sure it can get parts for. 
The four-cylinder, 59-hp. engine is 
mounted behind a 5-ft. 9-in. rear seat 
designed for four people. Two separate 
front seats turn at right angles for access to 
1 in. high, has a 


lo 65 m.ph., and is said to go 25 to 35 
miles on a gallon of gasoline. 


Researchers at a unique school are studying 
the behavior and emotions of Man’s Best 
Friend for clues to what makes people tick. 


Science 
Tries You Out 
Ou the Hog 


By Herbert Yahraes 
PS photos by W. W. Morris 


D° YOU get nervous in strange surround- 
ings? Fidget when you try on a new 
Pull your ear or wiggle your shoulders 
when you sit down to take an exam? Most 
dogs do, too. And because they do, science 
expects to learn from them something about 
your behavior. 

On the rolls of a “school for dogs” at Bar 
Harbor, Me., is a black cocker spaniel rated 
by her scientist-instructors as “the closest 
thing to a dog genius we have yet found.” 

Like most of the other dogs in this curious 
school, she is known only by number; hers is 
701. Her record stamps her as thoroughly 
ordinary, up to a point. She was born Dec. 
23, 1947. Placed on the scales the next day, 
she rolled on her back, tucked her tail be- 
tween her legs, and whined—like most other 
day-old pups. When she was two weeks old, 
she blinked her eyes at a flashlight; at four 
weeks, she was startled by the noise of a 
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whistle. Her five brothers and sisters re- 
acted the same way. 

The first hint that 701 might be unusual 
came when she was six weeks old and took 
the barrier test, the first of a series of dog 
1.Q. exams. The little black dog got around 
the barrier in 60 seconds flat, well above 
average for the litter. Seven weeks later she 
scampered through a long maze in 15.8 sec- 
onds, the group’s best time. And at the age 
of nine months, in a memory exam, she rated 
three times better than any other dog tested. 

You, if you have a way with animals, prob- 
ably could do wonders with this unusually 
intelligent dog, but the Bar Harbor school 
isn’t trying to train her. All it wants is to 
find out what's back of her behavior. It 
wants to learn the same thing about the rest 
of its 90 enrollees. 

And what the school is learning makes a 
fascinating start towards finding out more 
about people. One of these days it hopes to 
tell you why, for example, one child gets 
along better than another and why one per- 
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er notes how long 6-weeks- 
re out he can't ree 
must go around 


old ‘beagle takes tc 
food through window by 


son becomes a Milquetoast and another a 
bully. And with science beginning to take 
more interest in what makes people tick, 
there is hope that it can eventually teach us 
not just how to win wars but what to do 
to make wars unnecessary. 

The Bar Harbor school was set up three 
years ago by the Division of Behavior Stud- 
ies of the Roscoe B. Jackson Memorial Labo- 
ratory. It chose to work with dogs because, 
as you've probably noticed, they act a lot 
like human beings. Besides, they vary more 
sharply in behavior than any other domestic 
animal except, possibly, man. This second 
reason was highly important, because the di- 
vision wants more than anything else to 
learn whether differences in behavior in ani- 
mals—including man—are influenced more 
by heredity or by environment. 

The division's chairman, Dr. J. P. Scott, 
a young geneticist, began by estab! 
nursery school, housed in six well-lighted 
rooms each about as large as a medium-size 
kitchen. These run along a corridor in an 
office-laboratory that used to be a barn. 

Here, from birth until they are 16 weeks 
old, the pups live in an environment much 
like that of a human family except that the 
father is absent. All breeds are raised exact- 
ly the same way, so that any differences 
among them cannot be attributed to differ- 
ences in the way they were brought up. 

Every day except Sunday a young woman 


race bal 
test Barrier 


sront Be ag le 


Defec. 
| oF 
Activity Urinato 
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Report card scores pups on their confidence or 
timidity during barrier test. No. 780—the young 
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beagle shown taking the exam in photo at,top 
of page—scored 16 out of a possible 20 points. 


visits each classroom and spends ten min- 
utes recording puppy behavior in as much 
detail as a psychologist in a nursery school 
making notes on how children behave. And 
several times a month she and Dr. Scott ad- 
minister tests to see how the dogs react to 
strange smells, sounds, and light, and how 
they respond to human beings. 

Scott tells you that such observations and 
tests show that a dog's most impressionable 
period comes not right after birth but be- 
tween the ages of three and a half and six 
weeks. This seems to be the critical time 
for determining how the animal will get 
along with you. Handle it roughly, or holler, 
and you may give it a lasting scare. Try to 
house-break it by harsh methods, and it will 
learn nothing except to be afraid of you. 

These findings may be important in the 
way you ought to handle children as well as 
puppies. Scott points out that the most im- 
pressionable period in a baby’s life is sup- 
posed by many psychologists to come before 
and immediately after birth. The work with 
puppies suggests that a baby's impression- 
able period may fall much later, between 
the ages of 18 months and three years, 

Ever wonder if a dog’s way with a bone 
showed anything? Scott uses it to measure 
aggressiveness. He clears the room of all but 
two pups and puts a bone between them. 
The pup that picks it up and holds on is 
rated the more aggressive, or dominant. 


Recorder writes wavy-line report of dogs reac- 


tions to possibly frightening situations. Top 


This characteristic may help explain the 
dog’s behavior later on in life; so his domi- 
nance ratings are carefully kept, along wit 
all his other scores, in a file that is bulkier 
by the time he’s a year old than all the report 
cards you ever accumulated. Foolish? Listen 
to Dr. C. C, Little, director of the Jackson 
Laboratory, who was once president of the 
University of Maine and then of the Uni- 
versity of Michigan. 

“The ordinary school,” Dr. Little says, 
“pays a good deal of attention to your intel- 

nce, and hardly any attention to your 
emotions. And it’s your emotions more than 
nce that determine how well 
you're going to get along. We're trying to 
find out just how the emotions are influ- 
enced.” 

‘Already the dogs’ report cards offer some 
tips. For example, they show it is usually 
the less aggressive animals who get along 
best in strange circumstances and make the 
best scores in the mental tests, Smart No. 
701 was one of the least dominant members 
if the other dog wanted to take 
the bone, that was usually quite all right 
with 701, Yet in the barrier test, she quickly 
figured out that she had to go around the 
end of the barrier to get food, while the 
more aggressive dogs tried to reach it by 
breaking through the window. 

No. 701 ranked low in timidity, too, Al- 
though she wouldn’t fight over a bone, 


second, muscular 
ttom, respiration. 


line shows head movement: 
twitches; thi 
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Dog No. 659, a year-old wirehaired fox terrier, 
wears harness wired to recording machine 


neither would she run away when the other 
puppies ganged up on her or when human 
beings entered the room. 

“A well-balanced dog,” Dr. Scott Says of 
her, and he thinks that’s why the black 
cocker did so well in the memory exam, 
officially known as the delayed-respons 
test. Here the dog is placed in a pen facing 
two closed doors, one of which the observer 
opens and closes with a bang. After a while 
the dog is released and, if he pushes through 
the door that has been banged, gets food. 
Dogs that have scored high in timidity often 
refuse to leave the pen; those that have 
rated high in aggressiveness often are so 
eager to get going that they can remember 
for only a few seconds where they want to 
go. No. 701 remembered for one full minute 
which door to take; the best any other Bar 
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tured on oh 
to show her 


us page. Graph lines below pho- 
restlessness during reactivity test. 


Harbor dog has been able to do is 20 seconds. 

The Laboratory is not yet ready to stamp 
these observations as scientifically proved, 
but they seem to contain one obvious lesson 
for humans. What the Bar Harbor institu- 
tion calls its reactivity test may some day 
point to another. This test is part of the 
“primary school” curriculum, which begins 
when the dogs have reached the age of 16 
weeks and been transferred to spacious runs 
in a sunny field. There a young biologist, 
Dr. J. L, Fuller, is in charge. 

One of the school’s problems is to learn 
if the differences in behavior that distinguish 
different breeds of dogs can be measured as 
scientifically as, say, their temperature. So 
Dr. Fuller has rigged up apparatus that lets 
him check a dog’s outward activity against 
the activity of its heart, lungs, and muscles. 


dvdNentdeddonteco 
Dog No. 660, sister of the one on the opposite 


page, remains relatively calm—as her graphs 
The experiment might strike you as odd. 
Here in one room is the do the next, 


Dr. Fuller, the recording machine, and a 
young woman who watches through a win- 
dow and notes exactly how the dog responds 
to changing circumstances. After the animal 
has been left alone a while, Dr. Fuller goes 
in and speaks to it gently. Then he turns off 
the light for a minute, and next he rings a 
bell. After that he yells at the dog in mock 
anger and brandishes a yardstick. Finally, 
the observer pushes a button, and the dog 
receives a gentle shock on the leg. 

It's as if you were being initiated into a 
club or fraternity: you have to face situa- 
tions that may frighten you but do not 
actually harm you. 

For each period of the test. the observer 
grades the dog from 1 to 5, depending on 


YAMIN 
me situations. Litter mates don’t 
such striking differences. 


his activity as shown in body movements 
and barking. At the end, these grades are 
compared with those figured from the lines 
on the graph. Usually the two sets corres- 
pond. Sometimes, though, a dog will be very 
calm outwardly but nevertheless show dis- 
turbed heart and breathing rates. d 

The average dog’s activity is highest when 
he is left alone at the beginning. When 
first placed in the harness, he becomes rest- 
less—just like many a person being fitted 
for a new suit or being strapped in for his 
first plane ride. 

His activity falls off when he is spoken to 
quietly, jumps up when he is left alone in 
the dark, and goes still higher when the bell 
is rung. Oddly, it reaches its low point when 
he is threatened—probably because he’s 
never been punished and doesn’t know that 
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Dog “genius 701, is fitted with “radio 
inductograph,” a device’ that broadcasts heart 
or respiration rate while she runs at large. 


harsh words may be followed by a blow. The 
shock brings only a slight rise, and for many 
dogs has a quieting effect—the way a slight 
spanking often calms an unruly child. 

Members of a breed act pretty much the 
same way—at least when first tested. 
and fox terriers show the grea 
Then come, in order, beagles, dachshunds, 
and cockers, At the bottom of the list are 
Shetland sheep dogs, who appear timid both 
to the eye and to the apparatus. 

From this Fuller concludes that the re- 
activity test-once it has been given to 
enough dogs—may serve to set standards for 
the various breeds, You can see why this 
would be important to scientists studying 
behavior. Knowing exactly how most dogs 
of a breed acted, they could spot out-of-the- 
ordinary behavior and then seek the reason 
for it in heredity or environment. 

One drawback to the reactivity test is that 
it has to be given while the dog is confined. 
To get around this, Dr, Fuller and a New 
York engineer, T.M. Gordon, Jr., have 
devised what they call a “radio inducto- 
graph.” This is a sort of walkie-talkie that 
broadcasts directly from the dog, wherever 
he goes, what’s happening inside of him, 

The tiny transmitter of this device, along 
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Observer reports No. 701’s behavior by tele- 
phone to a man in laboratory who is watching a 
graph-line report from transmitter worn by dog. 


with the hearing-aid batteries that power it, 
is strapped on the dog’s back. When the 
animal's breathing rate is to be broadcast, a 
small bellows over his chest is connected by 
rubber tubing to a diaphragm in the trans- 
mitter. Movements of a foil ring on the 
diaphragm alter the inductance of the trans- 
mitter’s oscillator coil and frequency-modu- 
late the radio signal. Similarly, for a radio 
record of his pulse, a small capsule is sealed 
over an artery. The broadcast is fed from 
the receiver into the same automatic recorder 
used for the indoor test. 

Although the radio inductograph is just 
being perfected, Dr. Little believes it may 
prove to be one of the Laboratory's most 
important contributions to the study of emo- 
tions—your emotions. For instance, you can 
walk into a clinic today and get an electro- 
cardiogram, which shows how your heart 
is behaving while you're at rest. But no one 
knows now just what happens to your heart 
when you take a crucial school or employ- 
ment test, or sit in an office all day, dealing 
with situations some of which are pleasant 
and some unpleasant. The eight-ounce radio 
inductograph, which fits easily into a coat 
pocket and which you'd soon forget you 
were wearing, could give the answer. 


In the case of heart patients, it could con- 
ceivably point out the types of work and 
play that are too exciting to be safe. Doctors 
know that excitement, particularly when 
caused by anger, can be more dangerous 
than hard work. But what makes a man 
angry? The Fuller-Gordon invention could 
help find out. 

Next on the Bar Harbor program is a 
series of experiments to compare the be- 
havior of dogs raised by their own mother 
with that of brothers and sisters who have 
been turned over to a dog of another breed. 
Preliminary studies have turned up some 
odd results, Fox terrier pups, for example, 
were given to a Shetland sheep dog right 
after birth. Since the Sheltie was very peace- 
ful and the terriers nervous and aggressive, 
it might have been supposed that the pups 
would calm down. But they romped and 
fought as usual; and instead of slapping 
them down occasionally, as the real mother 
would have done, the Sheltie either left 
them alone or joined in the fun herself. 
So the pups became even more aggressive 
than fox terriers usually are. 


What May Come of It 


Such experiments ought to indicate which 
behavior traits are hereditary and which are 
environmental—and what you can do, for 
example, to make a pugnacious animal less 
ready to fight. Sometimes both forces are at 
work, For instance a dog’s habit of Jifting its 
leg at a tree, or any place else, is character- 
istic only of males and therefore is presum- 
ably inherited. But the average male doesn’t 
display it until he is about five months old 
and he won't display it even then unless he 
comes into contact with a strange dog or 
smells where a strange dog has been. 

When the Laboratory has completed the 
foster-mother studies, it will start cross- 
breeding. This will show, among other 
things, whether certain behavior traits, such 
aggressiveness, are tied up with certain 
physical traits, such as rough hair; and 
whether or not black cockers always do bet- 
ter on some mental tests than red cockers or 
brown dachshunds or white Shelties, 

Eventually the behavior division may get 
around to considering the cases of a couple 
in another part of the laboratory. 
One is a strain of mice; ring a bell when 
one of these is around and he throws a fit 
and dies. Another is a strain of ferocious 
rabbits; instead of running, they insist on 
fighting! END 


Track Hauls Six Blocks 


Tms new hand truck, with which one 
an can trundle six concrete blocks at a 
time lightens the back-straining job of mov- 
ing and stacking building blocks, Its smooth- 
riding pneumatic tires do away with the 
need for special runways and make possible 
the moving of “green” blocks after only one 
day's curing. The truck, made of heavy- 
gauge steel, weighs 30 pounds. Lifting forks 
that be attached for a variety of jobs are 
available from the manufacturer, the R. S. 
Reed Corp., of Three Rivers, Mich, 


Pipe Joint Heats Wate 


Ts small cast-iron pipe coupling can 
take the place of a large hot-water storage 
tank in any plant with supplies of steam and 
cold water. Steam, piped into the side of 
the cylinder, mixes with cold water entering 
from end—at right in cutaway above. Re- 
sult is a steady, quiet flow of hot water from 
the other end. The Safe-Flom comes in sizes 
from %-in, (shown) to 3-in., uses steam at 
pressures of 10 to 1,000 Ib. 
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Body of '49 Chevy (right) 
filled out to take in front 

fenders that helped identify 

"48 model (above. 

rear fenders remai M 

family trait, Four-door sedan 

440 square inches mo 
glass area than last year's 


New Chevrolet Styled for 
Looks—and Kasy Upkeep 


HE first Chevrolets with the postwar 
look, introdu late last 


ing motorists ever car bodies 
» swelling out to absorb the fenders— 
and collect expensive collision dents. 

The question: What can the manufactur- 
ers do to reduce owners’ repair bills on 
drum-tight automobile skins in which a 
dented fender means a body job? Chevro- 
let’s answer is to make the car's skin easier 
to get at from the inside, 

In the "49 Chevies, dents in the rear can 
be bumped out from the trunk compart- 
ment. Farther ahead, the skin can be 
reached by removing the seat cushions and, 
in some cases, the interior trim, And a re- 
pairman can get at the inside of the rear 
fenders from underneath by unbolting ac- 
cess doors opposite the wheel housings. 


since 
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This feature of the body design is just 
part of a complete restyling that leaves little 
of the 1948 Chevrolets in those for "49. 
Only the inder, valv ad engine 
remains basically unchanged. 

The new models are lighter, lower, wider, 
Wheelbase and over-all length have been 
shaved a trifle. The engine has been moved 
four inches forward to let passengers in the 
back seat ride ahead of the wheels. 

Curved windshields, thinner posts, and 
wider, deeper windows improve the drive 
visibility. He can see the road 11 feet closer 
to the front of the car, and 24 feet closer to 
the rear, than in "48 models. 

The new cars come in two series, Fleet- 
linet models have the “fast back,” with the 
sweep of the roof unbroken to the rear. In 
the notch-back Styleline®, the roof meets 
the rear deck at the body belt line. 


Frame is lighter, yet stronger and stiffer. This access door, that lets repairman get at inside b 
Frame view of the new design (below) shows of rear fender to bump out a dent 


EW-DESION ROOT BOW AND RAILS 


FENDER INTEORAL WITH BODY 


NARROWER CENTER PILLAR 


DOUBLE. WALLED, 
PENDER CONSTRUCTICO 


REAR-SEAT RISER EMBOSSED 
BY ALL STELL UNDEREODY 


REAR-COMPARTMENT TOOT REST 
EMBOSSED IN FLOOR PANEL 
LAROER DASH.TO. 


FRAME BRACE 
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INSTRUMEMT-WIRING ACCESS HOLE NARROWER WINDSHIELD PILLAR 


Here's how the new C 
and layout with, last 
are in inches, Ground ¢ 
the muffler, an increase of 4 in 


handle 
opens doors from outside. wardware 
is shaped close to doors to avoid snagging gar- 
ments, Instrument-panel controls are grouy 

in front of driver, except knobs that regulate 
ventilation, New air-conditioning system elimi- 
nates cowl vent and draws air through ducts 
between front fender skirts and the radiator. 


‘Thumb button built into fixed pull-ty 


Interior 
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cue 
WIDER) | 


+———— 15 (ONE INCH SHORTER) >! 
197 (34 SHORTER) 


41% 


changes inclade improved shock absorbers and 
‘enter-based steering. system. that equalizes 
the effects of road shocks and gives greater 


symmetry of front-wheel movement, 


Luggage compartment of new Chevies con- 
tains 20 percent more space than in last year's 
models, Spring-loaded catch locks automatically 


when lid is dropped. into 
body, wrap far around to protect fenders. A 
spring clamp in the trunk keeps the car jack 
from rattling around. Gas tank, shifted to the 
left, has inlet under a lid built into rear fender. 


Bumpers, rece 


Why pilot gets hot: Ram temperature, caused 
by friction of wings and fuselage against air, rises 
rapidly with speed. Sun’s radiant heat pours 


through transparent canopy. Then there's also 
heat from his body, from the plane's electrical 
ind hydraulic equipment, and from its engine. 


Speed’s New Foe: 
The ‘Heat Barrier’ 


Researchers seek ways to keep “ram 
temperature” in supersonic flight 
from melting planes and cooking pilots. 


By Andrew R. Boone 
Drawings by Ray Pioch 


‘OW that jet power and airplane stream. 
lining have cracked the “sonic barrier, 
aeronautical scientists are tackling an even 
tougher foe: the heat barrie: 
You've seen what that can do to a flying 
object if you ever watched a meteor flaming 
through the night sky. What made the me- 
teor flame into vapor was its friction against 
the air when it dived into the earth's atmo- 
sphere from outer space at 20 miles a second. 
In an airplane flying not much faster than 

's jets—and only 1/100 as fast as a me- 


teor—that same kind of friction could melt 
the plastic canopy, burn out the controls, and 
broil the pilot. 

Airmen call this friction heat ram tempera- 
ture. It’s caused when any solid object rams 
into air hard enough to compress its mole- 
cules against one another. 

Reciprocating-engine planes don't go fast 
enough to make this a problem. But in jets, 
ram heat shoots up high enough to require 
cockpit refrigeration. The skin of a jet fighter 
doing 650 m.p.h. near sea level on a hot day 
gets up to 170° F. Other sources of heat—the 
sun's rays, the pilot's body temperature, and 
the plane's electrical equipment and power 
plant—would bring the cockpit up to 200° 
but for its refrigerating system. 

How to handle ram temperature in ram- 
jet planes (PS, Jan. ’49, p. 130) and in rocket 
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Air temperatures in Fahrenheit are shown at Jeft on chart, ram temperature under each plane. 


ships—skin temperatures as high as 1,500° F. 
have been recorded in V-2s—has become a 
top-priority research program. 

This research looks in three directions: 
finding out how much heat the human body 
can stand (PS, March ‘48, p. 130); improv- 
ing cockpit refrigerators (PS, March '48, p. 
110); and seeking better materials for 
plane skins and other parts that will stand 
the soaring temperatures of supersonic flight. 

Results so far are hopeful. 

Experimenters at the University of Cali- 
fornia have found that the human body can 
—for a short time—take temperatures that 
would cook meat and boil coffee. If a man 
can live in that heat, maybe ways can be 
found for,him to work and think straight in it. 

Refrigeration engineers say they have de- 
veloped coolers that would keep a cockpit 
livable at 2,500 m.p.h. Some of these clev- 
erly use ram and engine heat to offset their 


Cockpit coolers are shown below in order of 
efficiency. First, at left, uses outside air to carry 
heat from refrigerator in reciprocating-engi 
planes. In next, expansion of ram-comy 
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VAPOR-CYCLE REFRIGERATOR 


own effects. The latest is merely a refinement 
of the old-fashioned icebox, When a better 
one is needed, the engineers count on the 
cooling effect from evaporation of liquid 
oxygen, which boils at —297. 

And metallurgists figure that a stainless- 
steel plane could clip off 2,800 m.p.h. at sea 
level—more higher up—without wilting. A 
plane of titanium (PS, Dec. ’48, p. 105) 
might be even better. 

Luckily, the fact that supersonic planes 
will fly high will help to keep them from 
burning up. For one thing, the air is cooler 
up there: —67° F. between 7% and 25 miles 
above the earth when it’s 100° just off the 
ground. 

More important, air density decreases 
with altitude. And the lighter the air, the less 
its friction against a plane flying through it. 
At 100 miles up the molecules are more than 
30 feet apart, and ram compression is negligi- 


helps cool expanding air from compressor of gas- 
turbine engine. Third cools ram air with Bie 
The fourth, good up to 2,500 m.p.h., is described 
in the photographs at the bottom of next page. 


RAM-AIR SYSTEM STORAGE SYSTEM 
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In thin air of same temperature at 50,000 and 70,000 feet, ram heat varies only with speed. 


ble. It will remain a problem, though, at any 
altitudes airplanes are likely to attain in the 
next few years. 

‘And where ram temperature leaves off 
another heat problem takes over. This is the 
increased heat from the sun. It works two 
ways, heating both the atmosphere and any 
exposed surface. 

‘Above 25 miles, atmospheric temperature 
reverses its direction. From there, it rises 
irfegularly like a fever chart. At 75 miles it 
reaches 215° F. And any object up there is 
also heated by direct radiation from the sun. 
Just outside the earth's atmosphere—about 
200 miles up—the sun’s radiant heat alone 
would warm a house on the coldest day. 
‘There's nothing much up there to block either 
its rays or cosmic-ray particles, 

‘Add radiant heat, plus the extreme out- 
door temperature, to the terrific combustion 
heat from a rocket engine strong enough to 


Ieebox-type cooler (below), used in Douglas 
Skystreak jet fighter, looks like small suitcase. It 
contains 25 Ib. of dry ice immersed in a gallon of 
alcohol. Chilled alcohol is pumped through coil 
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push a space ship to the edge of the atmo- 
sphere; then substract the cooling effect from 
expansion of the engine’s liquid fuel into gas 
—and you have a good-sized problem in 
cabin air-conditioning, 

You also have the makings of a solution. 
Precise controls might balance the heating 
and cooling. Maybe it would help to give the 
steel surface of your space ship a high polish 
on one side and a coating of dull black paint 
on the other. The polished surface would 
reflect off 85 percent of the sun’s radiant 
heat, while the black surface would soak it 
in. You could then partly air-condition your 
ship, heating it or not as needed, by rolling it 
over in flight. 

Or perhaps you would avoid the sun's heat 
by flying only at night. You'd have to be 
careful, then, not to whizz around the world 
from night into day—and smack into the heat 
barrier. END 


of flat tubing (right) to cool cockpit air blown 
over the tubes by a fan. The box is placed in a 
compartment behind pilot, and vapors escape 
outside the plane through an overflow pipe. 


Camera Makes 
Half-Mile Copies 
At a Gulp 


PS photos by Hubert Luckett 


‘APS, charts, and other large documents 

up to 42 inches wide and % of a mile 
long can be quickly copied on 35-mm. film 
with this new Flofilm® microfilm camera. 

It doesn’t snap the whole 8,300 feet at one 
time. Instead, it records the original docu- 
ment a little at a time as it moves rapidly 
past a narrow slit. To do this, the film is 
moved at exactly the same speed as the copy, 
and the image is “Howed” onto the inch-wide 
negative in one continuous operation. 

Of course there aren't many five-furlong 
charts to copy. Main advantage is that the 
machine can copy a large document or many 
small ones at 60 feet a minute. Reversed, 
it becomes an enlarger or contact printer. 
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Microfilm camera is completely automatic. At- 
tendant need only start copy feeding in straight. 
Inset, left, shows feed mechanism with cover off, 
Endless belts pick up copy, carry it past expo- 
sure shit, and then eject it at either front or back 
of compact, console-size cabinet as desired. Pre- 
vious cameras could copy only limited lengths, 
required cumbersome and unsteady equip 


For easy accessibility, lens and film-transport 
assembly swings out from behind center door in 
lower part of cabinet. Film moves past slit be- 
hind lens at speed exactly equal to that of copy 
This eliminates need for shutter. Copy and film 
transports are driven by hysteresis-type synchro- 
nous motors to insure identical speeds. Upper 
reel is film-supply spool; lower one, take-up spool 


ninated by two banks of lights, om 
To save spa of exposure slit. Racks contain 
ind film s bounced light bulbs and can be easily slid 

d mirror to anc pall ice trays, for replacement of by 

ball around inf Ibs. As copy passes exposure slit, feed belts 


above 


tween’ cop 
: from one an 
players tossi 


creases rigidity and results in clearer image sin ss it against a glass plate, shown in the dr 
actual distance is small. In enlarging, be t left, to hold it smooth and flat. Th 

travels same path, but in the opposite direction. ns is used both for photographing and enlarging. 
Zamera bees enlarger by simply replac-_ Another adjustment, and camera becomes a 
ing the unexposed film with a developed negative contact printer. Here unexposed film is added to 
and putting a light source behind it. Now the developed negative, and two are held tight to- 
whole process is reversed. Sensitized paper is fed gether by pressure roller. A small exposure light 


py, and the es the lens. As film 
I size. The 
t of 


lamp. 


into machine at the top in place of 
microfilm record is printed on it f 
light source, seen in position to the ri 
the lens, is a high-intensity zirconium 


ative move past 
inuous contact print is made. Here, 
ns is held in dant’s right hand; 
arc lamp and exposure light are in left. 
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Penthouse Hotel 
Has Ideas 
For Small Houses 


By Howard C. Jensen 


HE world’s newest and most modern ho- 
tel, the Terrace Plaza in Cincinnati, guar- 
ntees that you won't feel crowded out of 
your room in the daytime by furniture useful 
only during your sleeping hours. 

Its 400 rooms have sofas that slide out 
electrically at night to become beds. All also 
have built-in indirect lighting, huge picture 
windows, and air conditioning, The following 
two pages show the room features in detail 
and how you can use the same ideas in your 
owen home. 

Shown in the drawing at left are many 
hidden features jammed into the building to 
make you more comfortable—and to make 
your comfort easier for the hotel management 
to maintain. Ana ti’s largest 
hotel, the Nethes the new one is 
planned for people who want a liveable room 
away from the usual conventions, hubbub. 
and rug-cutting. For this reason the designer 
dispensed with the usual first-floor lobby and 
put the ground space to more profitable use 
for several stores and shops. 


Floor plan of two rooms that can be com 


as suite shows use of space during day. 
room seven people van sit comfortabl 
rooms they escape usual bedroom atmosphe 
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. GLASs TOP PLYWOOD TOP 
: FoR WITH VENTS 
INDIRECT LIGHT } 


FLUORESCENT INCANDESCENT LAM 
TUBES WITH REFLECTOR 


GLASS BOTTOM sSpOTLIGHT LENS 
DIRECT LIGHT 


Plywood streamline 


RECESSED FLUORESCENT fps 


RECESSED 
MEDICINE 


dicine chest and install fluorescent lamps 


alongside the mirror. 
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Size of figures on new scale’s price chart is 
co encil. Inset shows 375 ft. tall. Actually, 129,000 of them are Print 


shown by comy with 
them as they appear through magnifying win- 
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dow. If printed that sige they would fill a chart 


on a thin sheet of aluminum only 13 by 27% in. 


New Seale Solves 
129.000 Problems 


HIS new scale for grocers and butchers 

can figure to the penny what you'll have 
to pay for a sack of beans or a cut of steak at 
any of 129,000 different combinations of 
weight and price. 

To do so, it carries 45,000 more figures 
on its price-computing chart than most pre- 
war scales. Reason for this increase: soaring 
prices. Computations were going right off the 
top of the old charts. 

‘The problem was how to get all those fig- 
ures on a chart of manageable size. The 
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Toledo Scale Co., of Toledo, O., solved it by 
radically reducing their size—and mounting 
four two-power magnifying glasses in front 
of the chart as sliding windows. 

The new scale, called the Guardian 70 
Duplex®, has another new feature: two pen- 
dulums, instead of one, to offset the weight 
of whatever is put on the platform. If a sin- 
gle-pendulum scale is tilted, its pendulum is 
thrown off balance. The price chart then 
shows a wrong figure. Two pendulums, how- 
ever, correct each other's errors. 


eden | 


New Crash Truck 


ights Fires Fast 


THIS crash truck to fight aitplane fires can 
whizz up to a burning plane with water 
ull operation even be 
fore the driver puts on the brakes. That's be 
cause it has two engines—one to drive the 
truck, one to provide water pressure 

The second engine also permits moving the 
new airport fire truck without shutting down 


and foam nozzles 


the hose lines if a wind shift endangers the 
firemen 

Fully equipped, with five firemen on it, 
= the truck weighs about nine tons. It is made 
of foam and 300 Ib. of carbon dioxide by the American-La France-Foamite Corp. 
a four-wheel drive and low-pressure tires. of Elmira, N. Y 
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luction line, and another lifts them off at 
nd. Automatic controls do all the rest, 

Tris battery of electric drills bores 16 even withdrawing a drill if accumulated chips 
deep, angular oil holes in 60 Ford crankshafts threaten to snap it off. Shuttle bars move the 
an hour—without a hand guiding the job. — shafts from one drilling station to the next 
One operator loads the shafts onto the 39-foot and hydraulic vises hold them at each stop. 


Robot Drills Crankshafts 


Painter Rides Elevator 

levator below speeds paint 
cables that support the 

kland Bay Bridge. Protected 

as walls, a painter works 

gh the floor 
rope 


Biggest Motorized Crane 
ed 


or crane (below), 
st, can lift 45 tons 


Tras rubl 
ported the 
nearly three-fe 
Diesel propels the 
18 m.p.h. A second, 164-hp. engine powers 
the turntable, 100-f. boom, and winches. 


on four cables that come up thr 


as he lowers the elevator on a 
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n” car progressed i 


pe 


ie? Oldsmobile, 1948 style. How far 
rance? 
Look at picture on the opposite page and see for 


yourself. Automobiles have changed far less than 
ublic taste, and memory is short. Yesterday 
forgotten fashions are today’s “newest thing. 


Theyre Not As New 
As You Thinks — , 101 vencey 


‘The valve-it 
Ameri 


head engine has long been used in 
cars, but it was not until 1946 that the 
high-efficiency’ overhead camshaft, for years con- 
fined to racing engines, was reintroduced in the 
Crosley engine at left above. Actually this feature 
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appeared in production automobiles over 40 
years ago. The 1906 Ariel engine at right was a 
good example. This 4-cycle power unit of 28-30 
horsepower had not only overhead valves but 
also an overhead camshaft driven by bevel gears, 


Pierce Arrow “Silver Arrow"®. This car, the 
sensation of the 1933 New York Automobile 
Show, anticipated the latest styling by 16 years, 


OME of the “newest” features of the new 

cars are old stuff to those who know their 
antiques. Many of these “new” ideas died 
young because the public wasn’t ready for 
them, or the materials to make them eco- 
nomically were not then available. 

Torque converters, steering-post gearshifts, 
overhead valves, front drive, rear-engine 


but found no sale. Note “pontoon” bodyline with 
built-in headlamps, steel top, fender skirts, re- 
cessed door handles, and graceful, sloping back: 


mounting, disk wheels, inter-axial seating, 
balloon tires, four-wheel brakes, coil sus- 
pension, three-abreast seating, underslung 
frames, the V-8 power unit, and the exten- 
sive use of aluminum in automobiles came 
and went decades ago, together with so- 
called “moder” styling. Some of these ideas 
go back even to the turn of the century. 


Believe 
matic device providing variable power ratios by 
means of a fluid coupling—is 54 years old. In 1895 


oF not, the torque converter—an wuto- 


the Dey-Griswold Co.,of N. ¥., designed a torque 
converter for use in an electric phaeton. A bat- 


tery-operated motor rotated twin oil pumps that 

ced ofl along pipes to fuid-gear turbines con- 
nected to the rear wheels. On downgrades, the 
pumps drove the motor, which then became « 
generator and charged the battery. 
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at was wide enough 


cyunores 
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VERTICAL 
SIDE VALVES 


of power unit, Rolls-Royce exhibit 


sidewvalve V-8 seen at right. In 
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ing-post. Said 
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American car 
ette®, left above 


ne Brush suspension was 
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t enabled the A) 
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FRONT-WHEEL BRAKES 
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Magnet Holds Hangers 


Customers in a New York manufacturer's 
showroom think the salesgirl is careless when 
she casually slaps a clothes hanger against a 
wall with no hooks. Then they gasp when the 
metal hanger stays suspended there! The se- 
cret is a magnetic core a few inches wide and 
several feet long built into the wall itself and 
covered with wallboard and wallpaper. 


Belt Fits Inside Trousers 


Now you can make your friends wonder 
what holds your pants up. The gimmick is 
anew belt (right) designed to be worn inside 
the waistband of your trousers. Six plastic 
stays that attach to the suspender buttons 
and three sets of snaps, replacing the buckle, 
adjust it to size. Made of cotton and rayon 
web, the Invisibelt® also keeps your shirt 
from riding up. The belt sells for $2.50. 


Television Rides Wires 

‘Tue television camera and receiver shown 
below work without radio waves. They were 
designed to keep an eye on dangerous indus- 


New Welder Cuts Statice 


We pers don't ordinarily listen to the radio 


now, as shown above, if using GE's new bal- 
anced-wave inert-arc welding machine. This 
welder balances out unnecessary parts of the 
welding current, sustaining the arc without 


that intertere with radio reception. 


trial processes or bring a close-up of demon- 
\d surgical operations to large 
groups of students. The system, called Verl- 
con®, operates entirely on wires and requires 
no government permit. 


& 
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I at the top of the opp 


real kitehs 


© page and its seale mi 


Miniature Mock-Up: 


PS photos by W. W. Morris 


tell which phot 


aph shows a real 
kitchen and which its miniature model? (The 
TPMINY plastic furniture and scale models of 

| electrical appliances now let 5 

advance what a remodeled kitcher 
like 


To see how lifelike 


kitchen is the one pictured on the 


contains more than 75 


replicas of standard GE kitchen equipment 


two pictures at the tor 


se pages. Can scaled one inch to the foot: electric ranges 


odel furniture is arranged (below) ac- Photographer then snaps picture of the minia 
g to a kitchen-remodeling plan submitted ture kitchen in studio. Photo will be forwarded 
to GE's Home Bureau. Magnets in c to the homeowner so that he can see in advance 
Id them to model's the exact results of his plan for remodeling, 
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Which of the photographs shows the full-size kitchen? Check your answer with story below. 


Preview Remodeling Jobs 


and refrigerators, electric sink, cabinets, 
home freezer, toaster, coffee maker—even a 
table radio and a wall clock. 

Four metal walls, 16 in. long and 8% in. 
high, are stamped with measurements to help 
planner copy almost any room exactly to 
There are also four windows. in two 
1d both interior and exterior doors. 


Variety of equipment in model-kitchen kit is 
suggested by photograph below, showing 19 of 
its 80-odd pieces. Two of the refrigerators have 
doors that open from the right; one (and another 


Appliances in the kitchen shown at the top 
of these pages include a six-foot refrigerator 
with a separate freezing compartment at the 
top, a push-button stove with two ovens, and 
a combination sink and dishwasher. 

GE designed the models for use by arc! 
tects, home planners. home-economics te 
ers, and store-display designers, 


not shown) open from the left. In front row are 
appliances for furnishing laundries or kitchen- 
laundry combinations. The hand holding the table 
radio shows the comparative size of the models, 


» results of hi 
feadiwodcare above. On a spa 
larger than a city block, he built 100 baby 


Small Saw Has Big Bite 


Giants of the forest up to 5 feet thick fall 
quickly under this lightweight, one- or two- 
man chain saw. A 5-hp. gas engine drives the 
toothed chain, which both rips and crosscuts, 
around a blade. Handle-bar grips permit easy 
holding, while the swiveled blade cuts at 
any angle. For two-man use, as shown below, 
a handle with a dual throttle attaches quickly 
to the blade’s tip. Made by McCulloch Mo- 
tors, the entire unit weighs only 45 pounds 
with a 20-inch blade. Longer blades come in 
3-, 4, and 5-foot lengths. 


derricks 16 feet high, 24 dummy storage 
tanks, and a dozen model buildings. Dyna- 
mite bombs provided realistic explosions, 
while sprayed gasoline supplied th 
flames. Dr 
pushing 
the inferno with a long pol 


patie close-ups were 
ed c into 
Cost: $65,000. 
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Army Gets “Weathermen” 


Anaty weathermen can set up this portable 
“electric weatherman” in the field and then 
go off and forget about it for a month. When 
they come back, they have a continuous, 
800-hour record of wind velocity and direc- 
tion. Moving arms connected to a wind-speed 
indicator and a weather vane trace wavy lines 
on amoving roll of paper. Instead of using ink, 
the arms mark the paper by sending sparks 
through it. Made by GE for the Signal Corps, 
the device can register wind speed up to 150 
m.p.h. and direction to within 14°. 


Case of the Vanishing Ramp 


HEN the F. Ronstadt Hardware store 

in Tucson recently decided to install a 
loading ramp, its proprietors discovered they 
had no place to put one. The small, cramped 
loading area in back of the store just wasn’t 
big enough for a large, permanent ramp. 
Then J. W. Briscoe, the store’s general 
manager, and J. H. Lynn, service manager, 


When not in use, vanishing ramp is lowered 
into concrete recess, flush with ground level. 
Made of welded, steel I-beam frame covered 
with heavy planking, it is 9 ft. wide, 14 ft. long. 


By itself, ramp will support 3 tons; with upper 
end resting on truck, 14 tons. Tractor bel 


put their heads together and came up with a 
novel solution. Out of spare parts and a little 
ingenuity, they devised the vanishing ramp 
shown below. Now they have a ramp that 
can be raised to any desired height when 
loading a truck and then lowered out of the 
way when the loading is finished, making 
room for other necessary jabs. 


Hinged ramp is raised by hydraulic dump-truck 
lift, powered by war-surplus gear pump and sunk 
in pit. Simple hinge is two pipes, one turning in- 
side other; one fastened to ramp, other to ground. 


weighs nearly 18 tons, but ramp’s I beams run 
directly under its treads, supporting the weight. 


)) 


New Hydraulic Fluid Is Not Fuel for Fires 


Mone than one tragic airplane fire has been 
traced to escaping hydraulic fluid ignited by 
short circuits or from contact with red-hot 
exhaust pipes. Now, as the result of two years’ 
research by the Douglas Aircraft and Mon- 
nto Chemical companies, along comes Sky- 
drol®, Synthetic, an ester-base compound, 
it not only is fire resistant, but in recent tests 
actually extinguished the superhot flame of 
an oxyacetylene torch. 

At left above, F . areference liquid, not 
an hydraulic fluid but a standard for non- 
flammability, is dropped on a stainless-steel 
tube heated to 1,300° F. It ignites, although 
no flame drips into the pan below. At right. 
Skydrol, dripped on the same glowing red 
tube, does not fame at all but simply vapor- 
izes, In this demonstration it thus far exceeds 


CARRIAGE MOVES CARDS OVER 
ONE SPACE AFTER EACH VOTE 
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the flammability requirements of the HS-1 
reference fluid set up by the Aircraft Industry 
Association. 

Some 78 formulas were studied in the 
laboratory, and 28 fluids were subjected to 
hydraulic-system tests, before a suitable non- 
petroleum-base fluid was hit on. The require- 
ments were rigid. The fluid had to be oily to 
lubricate the moving parts of pumps that 
operate a plane's hydraulic system. It had to 
be non-corrosive to avoid deterioration of 
metals with which it comes in contact. It 
could not thicken at low temperatures or thin 
out at high temperatures. 

Another feature of Skydrol is that it even 
extends the life of pumps and other working 
parts of the hydraulic system, But above all: 
it does not feed a fire! 


Machine Polls Audience 


Waar did the studio audience think of 
that radio comedian’s last gag? Here’s a ma- 
chine that gets answers to such questions 
right from the audience itself. The device, 
in its present form, lets three people vote for, 
gainst, or neutral by simply flipping a three- 
way switch on the arms of their seats. 

The machine, invented by engineer Paul 
Schwerin, holds a card for each person tested. 
When the votes are cast, tiny hammers strike 
pins that punch holes in these cards, the 
Position indicating the vote. Later, the totals 
are found by running the cards through a 
standard punch-card machine. 

After each vote, a carriage pulls each card 
across the machine in a flat tray into position 
for the next vote. By simply adding trays, 
an entire audience could be polled. 


Glass That Folds Developed 


To exintiNare the narrow rear-vision win 
dow in convertible tops, a horizontally fold- 
ing window is being produced by the Pitts 
burgh Plate Glass Company for use in the 
new Hudson convertibles. Formed of a spe- 
cial glass-plastic sandwich, the new window 
folds like an accordion on a %" plastic-joint 
connection when the top is lowered. 


ight Warns of Low Water 
Wu the radiator water drops below a 
probe mounted in the water below the radia- 
tor cap, a flashing neon light on the steering 
column warns the driver. Levelight®, made 
by the Lindberg Instrument Company, Berke. 
ley, Calif., may be set at any desired level. 
Energy for the light is obtained from one 
spark plug through a clip fastener on the 
plug’s lead. Priced at about $10, the light 
assembly may be installed in 15 minutes. 


Swings Out of Way 
THe usuAL method is to lift the hood wh 
‘ou want to get at an engine for servicing. 
In this case, however, you raise cab and 
The Neville cab, developed in England, is 
operated by an electric motor that hinges the 
ind 
servicing. Photo above was made at London's 

first post-war commercial truck show 


cab forward for speedy trouble-shooting 


Sun Visors Offered in Sets 


Tuese side visors and matching front visor 
are made by AiRite Manufacturing Co., To- 
ledo, Ohio. They are d 
painted, and baked. The set comes finished 
in prime paint for optional color matching 
with your car. Easily installed, the visors fit 
most of the cars now on the road, according 
to the company announcement 


-stamped, spray 
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“Gabriella,” Dr. 


pants said, pointing, 


‘experiencing some slight mechanical 


difficulty. The symptoms are spasmodic misfiring.” 


HEN you've run a garage as long as Gus 


W 
Wilson has, you've just naturally seen so 


many people reacting to so many different 
situations that nothing much surprises you. 
‘That's one reason Gus is so slow to make snap 
judgments about people or cars. But then 
along comes something that gives 
sort of knocks your hat off, and le 
standing there scratching your head a 
ng. 
he day this happened to Gus started like 
any other day at the Model 
Hicks, who's learning to be a pretty good 
mechanic, and Greg Jones, the grease mon- 
key, were laughing and kidding each other 
as Stan began checking a generator. Gus had 
picked up a main-bearing job w 
left off the evening before. Then a 
rolled into the shop. 

The man who stepped out of it looked like 
a Hollywood version of the absent-minded 
professor. He wore earth-stained sneakers, 
baggy corduroy trousers, a checkered jacket. 
and a frayed shirt with wing collar but no 


and the Car That Knew 
OO) 


necktie. His lined face, half hidden by an 
untidy gray beard, was crowned by a rum- 
pled thatch of snow-white hair. His eyes, be- 
hind silver-rimmed spectacles, were sharp 
enough, but there was a dreamy look about 
them. 

Greg Jones—he's only a kid, remember— 
looked up and started giggling. Gus is lenient 
with his helpers, but he draws the line at 
two things—slipshod work and bad manners. 
A frown from Gus squelched the giggling 
as he stepped forward to meet this oddly 
dressed old man. Gus had seen him around 
town and had heard about hi 

“Good morning, Dr. Eva 

“Know me, do you?” ts replied. 
“I've never seen you before.” He looked Gus 
over carefully and, as though alone, spoke his 
thoughts. “High degree of mechanical abil- 
ity. Dependable—very. Ingenious. Even a bit 
of imagination. Should be able to do it.” 

Gus smiled at the old man. 

“Gabriella,” Dr. Evants went on, pointing 
a sharp finger at the old sedan, “is experienc- 


he said. 
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ing some slight mechanical difficulty. The 
symptoms are spasmodic misfiring, which re- 
sults in something less than optimum per- 
formance on ascending gradients.” 

“The old gal’s having trouble taking the 
hills,” Gus translated to himself. And then 
to Dr, Evants: “Had the car worked on?” 

“No,” Dr. Evants shook his head. “I took 
Gabriella to a repair shop in the city, but 
the young man I consulted lacked the me- 
chanical, spiritual, and emotional qualifica- 
tions that I demand in anyone who touches 
her. Now, at the suggestion of my friend, Mrs. 
Miller, Gabriella and I have come to you.” 


“Gabriella Warns Me” 


Mrs. Miller, a buxom, talkative woman, 
goes for fads—especially if they are labeled 
“modern.” She started with Couéism, ran 
through Mah Jong, modern art, and surreal- 
ism, and then heard about Dr. Evants. When 
he moved into a shabby little house on the 
edge of our town, she took up both him and 
his highly peculiar ideas. More than once, 
when bringing her abused car in for repairs, 
she had given Gus a sample of her gushing 
enthusiasm for Dr. Evants. 

“Mrs, Miler hat told me about your phi- 
losophy of ” Gus began. 
ly philosophy of Universal Sentiency,” 
Dr. Evants helped him out. “Possibly you 
have read my book of that title?” 

“I'm afraid it would be way over my head.” 

“You underestimate your percipience,” Dr. 
Evants smiled. “There is nothing in my phi- 
losophy of Universal Sentiency that is at all 
difficult for anyone of average intelligence to 
understand. Why, even Mrs. Miller—but, as 
I was saying, my philosophy is founded on 
the easily proved fact that everything in the 
universe is sentient. That is, that all inani- 
mate objects have feelings and intelligences 
of their own.” 


“that rocks 


“Not only rocks and trees,” said Dr. Ev- 
ants, “but everything. The cars here in your 
shop, the pipe you are smoking, the tobacco 
burning in it, this concrete floor—all think 
and feel. The more complex objects, after 
they have been in close contact with a par- 
ticular human being, acquire some of the 
mental characteristics of their owner. Gabri- 
ella, for example, has as warm an affection 
for me as I have for her. She always wams 
me 

Stan Hicks, who had edged up behind Gus 
to listen, snickered loudly. Gus brought the 
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heel of his shoe down on Stan's foot, chang- 
ing the -snicker to an “ouch.” 

“Sorry, Stan,” Gus said. “Get me the com- 

-, will you?” 

As Stan limped away, Dr. Evants looked 
after him. “As I was saying,” he continued, 
“Gabriella always warns me of approaching 
disaster or trouble. She has her own ways of 
doing it, and it is because I have leaned her 
ways that I am what the unthinking call 
‘alive’ today.” 

“Wams you?” Gus said. “How?” 

“She has her ways,” Dr. Evants calmly re- 
peated. “Do you wish to examine her?” 

“Huh?—Oh, yes,” Gus stammered, trying 
to collect his thoughts. “Misfires sometimes, 
you ae and hasn’t any pep on hills. Let’s 
check the compression.” 

The compressometer quickly told him that 
there was a compression leak in each of the 
old sedan’s cylinders but that the leakage 
‘was much greater in one of them. After test- 
ing this cylinder a second time, Gus poured 
in a spoonful of heavy oil and tried again. 

“Valve leak,” he told Dr. Evants. “The oil 
temporarily seals leakage past the piston 
rings, so if that had been the trouble the 
compression would have been higher with 
the oil than without it. Il have to grind the 


valves.’ 

“That will be quite satisfactory—provided 
you do the work,” Dr. Evants agreed. “Gabri- 
ella is an old and valued friend. Nothing is 
too good for her.” 

“T'll take the best care of the old gal,” Gus 
promised. “If 1 come across anything else 
that needs to be fixed . 

“Don't touch it!” The old man’s voice 
boomed out explosively. “Don’t dare touch it.” 
“All right, but why not?” Gus inquired. 

Dr. Evants shook his head stubbornly. 
“Gabriella is as intelligent as you are—yes, 
even as intelligent as 1 am. With the excep- 
tion of the valve grinding I have authorized, 
leave her exactly as she is. Tampering might 
disrupt the method she has evolved of wam- 
ing me of the approach of danger or diffi- 
culty. Leave her alone.” 

“Okay,” Gus shrugged, “she’s your baby. 
But tell me, how does she warn you?” 


The Car That Stopped 


“Gabriella has absorbed much of my own 
perspicacity,” Dr. Evants said seriously. “She 
knows when danger is near, and she refuses 
to budge when she knows that it would en- 
danger me.” 

“What do you mean?” Gus asked. 


is 


¢ 

) Gus did a careful 
ighbf grinding and ad- 
justing the valves. 


“Well, one dark night I was driving along 
an unfamiliar country road. Without warn- 
ing, Gabriella stopped. While I was attempt- 
ing to restart her engine, a whistle shrieked 
and a-fast train thundered over a blind cross- 
ing not five yards ahead of us.” 

“You mean she knew that train was com- 
ing and stopped just in time! 

“Correct,” Dr. Evants said. “If Gabriella 
hadn't stopped when she did, the train would 
have struck us. On another occasion I was 
about to leave home for the day. When I 
pressed the starter button, the engine refused 
to start.” 

“What was it that time?” Gus asked. 

“I told myself that Gabriella knows best 
and gave up my plans for the day. I went 
back in the house and out on the veranda to 
look at my white mice. My relaxation from 
the rigors of philosophical thinking is the 
study of heredity. Imagine my consternation 
when I discovered that I had left the cage 
open! My gratitude to Gabriella was un- 
bounded for sending me back before more 
than a few had escaped. There have been 
many similar occurrences. So leave Gabriella 
alone. Don’t touch anything but the valves.” 
The old man turned and strode from the shop. 


Gus Disobeys an Order 


After Gus had ground and adjusted the 
valves of the old sedan, he climbed in and 
stepped on the starter. Nothing happened. 

“Hey, boss,” Stan called, “you better duck. 
The old jalopy’s warning you now.” 

“Darned if I don't believe she is,” Gus 
laughed. He tried the starter again, this time 
watching the instrument 1. When he 
took his foot off the button he noticed that 


even though the switch was on, the ammeter 
did not register. He decided the switch was 
causing the trouble. When he disassembled 
it, he found both of the contacts badly 
bumed and the rotating switch parts loose. 
When they slipped enough to let the burned 
parts touch, the circuit opened and the en- 
gine wouldn't start, or stopped if it had been 
running. 

If that had happened while the car was 
on that railroad crossing instead of just before 
it got there, Gus thought, old Evants wouldn't 
be around now. And just to keep that from 
happening sometime when he isn’t so lucky, 
T'll fix it and not say anything about it. 

So thinking, Gus filed the burned spots and 
tightened the loose parts. This time, when he 
stepped on the starter, the engine took off 
instantly. 

The afternoon was unusually busy. Gus 
and his two helpers were up to their necks 
in work and the shop floor was cluttered with 
cars when Dr. Evants returned. 

“Gabriella’s been rejuvenated,” Gus told 
the doctor. 

“Excellent, excellent,” the old man beamed, 
“What is my indebtedness to you?” 

Gus told him and Dr. Evants handed him 
a twenty-dollar bill. Gus called Greg Jones, 
who was busy: with an air hose, and told him 
to get change from the office. Dr. Evants, 
meanwhile, looked around doubtfully. 

“I'm not certain I can maneuver Gabriella 
out of your shop,” he said. “It’s so crowded.” 

“Better let me,” Gus offered. “I'm used to 
turning ‘em around.” Dr. Evants moved over 
and Gus slid into the seat. He stepped on the 
starter but the engine didn’t fire. 

“Stop! It’s a warning! Gabriella knows 
something!” Dr. Evants cried. 

Greg came running out of the office. “Gee,” 
he said, “I heard the starter. It’s a good thing 
you didn’t move.” 

“Why not?” Gus asked. 

For answer, Greg hustled to the rear of 
Dr. Evants’ car and removed the air hose he 
had slung around the bumper when Gus had 
called him. 

Gus whistled. “By golly, I believe you're 
right,” he told Dr. Evants. “Gabriella does 
know. If I'd moved the car, I'd have ruined 
the hose or pulled out the air pipe.” He 
stepped on the button again and the engine 
took hold immediately. Dr. Evants merely 
smiled. 

Several days later Gus saw Gabriella 
parked on the street. As he passed her, he 
tipped his hat. END 
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Shoe Bag Stores Toys. Betore start- 
ing out on a long trip with a child, fasten a 
shoe bag to the back of the front seat. You can 
then stow toys, fruit, cookies, sues, and 
other travel needs in the pockets. Besides 
keeping the inside of the car tidy, it saves 
packing and unpacking a suitcase en route. 


Cigarettes at Your Fingertips. 
Here's how Claude Wiseman, Jr., of Eliza- 
bethtown, Ky., mounted an alumnium pocket 
cigarette case on the radio grille of his car. 
Acclip, bent from fairly heavy sheet steel, was 
riveted to one side of the body of the box 
and the cover notched to slip down over the 
clip. The clip is snapped between the grille 
bars. For a grille with vertical bars, the clip 
could be rotated 90 deg. 
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Eraser Cleans Windshield. George 
A. Smith, of Quarryville, Pa., suggests that 
a clean blackboard eraser is a handy item to 
carry in your glove compartment. When 
moisture collects on the inside of the wind- 
shield, a few strokes with the eraser will 
quickly give you unobstructed vision. 


Pig Rings Fasten Seat Cover. 
There are many ways that you might attach 
seat covers to keep them from wrinkling, but 
C. F. Bigwood, of Malta, Mont., comes up 
with one that looks especially convenient for 
motorists who live in rural areas. He recom- 
mends the use of pig rings to clip the cover 
to the springs. With a pair of hog pliers, a 
handful of rings can be quickly locked in 
place around the edge of the cover. 


Jeep Engine Kept Dry. David Hor- 
vath, of Yonkers, N writes that he fre- 
quently had trouble starting his Jeep because 
water and snow collected around the spark 
plugs and on the battery and wiring. This 
sketch shows how he waterproofed the en- 


gine for less than 75 cents. The openings be- 
tween the hood and mud guards were closed 
with %” by 1%” wood strips, fastened to the 
mud guards with wood screws. A length of 
weather strip diverts water flowing from the 
cowl. A blow-out boot protects the battery. 


a rig that will enable you to refill shock ab- 
sorbers without difficulty when the filler plug 
is located in a hard-to-reach spot. Suggested 
by Marion L. Rhodes, of Knightstown, Ind., 
it consists of a pump-type oil can, a length 
of rubber tubing, and a small nozzle bent 
from copper tubing. With the nozzle inserted, 
a few strokes on the pump handle will quickly 
refill the shock. 


the nut shown above to fasten a rear-view 
mirror to his car. A nut first was filed down 
slightly to clear a hole in the door frame, A 
strip of sheet brass was drilled, soldered to 
the nut and bent into a U. The nut and an- 
chor were threaded on the bolt, inserted in 
the hole, and drawn up tight. 
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N A slippery surface, it’s bad medicine 

to hit the brakes hard. Not only are you 
asking for a skid, but if you lock the front 
wheels you may turn end for end. 

A new safety device introduced by Wag- 
ner Electric Corp., of St. Louis, is designed 
to lessen the chance of skidding. For dry- 
road driving, you have full braking effort on 
all four wheels. For wet or icy conditions, 


Hydraulic Ratio Changer® is 
installed in the front fluid line. 


pulling out a knob on the dash cuts braking 
pressure on the front wheels by exactly half. 
A step-diameter piston accomplishes this. 
Since the piston’s output surface, facing the 
wheel cylinder, is double its input face, only 
half the pressure from the master cylinder 
is transmitted to the front brakes. This allows 
the front wheels to turn even if the rear are 
locked. 


Fluid normally by-passes piston through valve 
at top for full braking effort on all the wheels. 


Pulling out knob on the dash puts the control ° 
into operation. Tt acts on the front brakes only. 


Carburetor Washer Uses Cream-Separator Parts 


In Tue carburetor and ignition shop that 
Clyde Aikens runs in Lyons, Kansas, it's no 
longer necessary to spend time degreasing 
and cleaning dirty carburetors and other 
small parts by hand. The job is now done 
automatically in the homemade washer 
shown in this photograph. 

Gears, housing, and other parts from an 
old cream separator were used to build it. 
An electric motor is belted to the large pulley 
at the left. This motion is transmitted through 
the small pulley at the other end of the shaft 
to an eccentric that lifts a projecting rod up 
and down. Held in a basket that’s chained to 
the end of the rod, the dirty parts are auto- 
matically sloshed up and down in the solvent. 


HAND-BRAKE STRUT 


HAND-BRAKE CABLE 
SHOE ADJUSTING SCREW HAND-BRAKE LEVED 


Above is typical hydraulic braking system 


late-model car fitted with Bendix bral 


How an Expert 
— Repairs Brakes 


By RB. P. Stevenson book techniques. They have their own pet 
PS photos by WW. Morris shortcuts. They're capable of invention, In 
the accompanying photos, you'll notice sev 
EY RY business has its experts. In any eral variations from traditional brake-repair 
“ big brake shop, you may find several— procedure that sprang from this bent 
mechanics with long experience who are The photos were taken in one of the ten 
| locally known as the “best in the business.” brake shops run by S. G. Tilden, Inc., in 
Talk to them, and you'll learn that ther New York, New Jersey, and Connecticut 
This company developed the Permafuse 


| abilities go well beyond the  instructi 


L t ? When the Lincoln at 
ar to on I what showed up on 
| on tester I r failed to re 


id unbalance 
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method of bonding brake linings to the 
shoes (PS, Nov. ’47, p. 156). It now has 
abandoned riveting entirely. 

That's why you'll find no riveting opera- 
tion in this sequence of photos. Even in a 
shop where riveted linings are the rule, a 
riveter might not have been in use. Many 
shops now tall shoes already recondi- 
tioned and lined by factory or supplier. 
Shown in the photos are typical repair 
operations that might be performed by any 
first-class mechanic when your bi 
to chatter, grab, drag, or otherwi: 
attention. 

The brakes illustrated are a Bendix prod- 


demand 


~ _ 
me 


r brake had been knocked 
leaking through the retainer 
were in order 


ause heat had removed the temper. 


put by 


and springs were 


uct. Brakes of this make are found on the 
Hudson, Lincoln, Nash, Packard, 1949 Ford 
and Mercury, and all General Motors cars 
except Chevrolet, which uses a Huck brake. 
Studebakers, Jeeps, all Chrysler Corporation 
cars, and Fords and Mercurys previous to 
1949 are equipped with the Lockheed type, 
but repair operations are generally the same 
as pictured here. 

In a Tilden shop, a complete overhaul of 
your brake system takes just about two 
hours. The car goes first to a testi 
for a quick diagnosis of braking efficiency 
This tester includes a refinement developed 
by the len company itself. Torque read- 


sor 
ee @ 
1. Cylinder on this wheel was rebuilt bec 


1 was leaki 


ed 


In stich cases, the casi 
to smooth down any 


» together a 


irregularities 


refaced on special lathe if scored 
or out of round. The normal cut varies from 
" to 008". Cuts up to are sometimes 


e, but oversize linings are then required. 


ings from each wheel are relayed simul- 
taneously to a panel of four dials. This 
makes it unnecesary to test each wheel in- 
dividually. 

With brake performance measured, the 
car is moved to a lift and raised high enough 
for the mechanic to work in comfort. 

In Fig. 3, you'll note that ever 
this brake had a coating of a 
linings were impregnated with it, 

This trouble occurs more often than you 
may think. As likely as not, it results from 
the desire of some untrained grease monkey 
to give you your full money's worth when 
he fills the differential housing. A good 


part of 
e. The 


5. Mechanic opens boots to look for leaks, and 
fecks piston action with fingers. Clamp’ nor- 


lly used to hold piston against uid 
t needed here; lines had drain 


ressure 


9. If shoe doeen't fit, its taken to a fixture 
and sprung $0 it does.’ Here fixture is set to 
remove belly from shoe. When ends touch and 
middle doesn’t, the shoe is sprung other way. 


rule to follow is to keep the grease level 
just a little below the filler opening. Ex- 
cessive grease in the rear end tends to breab 
through the seals, 

This lubricant level is one thing a good 
brake mechanic will check before releasing 
the car to you. He'll also take up end play 
in the rear axle, pack wheel bearings with 
the proper lubricant, and inspect and tight- 
en the bolts that hold the backing plates to 
the steering knuckles and rear axle housing. 
the final step nother trip 
to the testing rack. When braking power 
‘isfies the calculations of the tester, the 
car is considered ready for you. 


6, Special lubricant is applied to the backing 
plate will bear against 
it. Any gr ist is first’ cleaned 
from the plate with a wire brush. 


10. Drum is “miked” as first step in grinding 


new linings. Radius grinder is set about .008” 
ess than this measurement. Slightly ov 
linings are used when they're to be 


QN 
age 


Master cylinder and brake pedal are also 
it as a guide to set_anchor i the once-over, Pedal should have i” to 
008” from heel and toe and smoot play and be set so push rod allows piston 
of lining. This climinates need for break-in, to clear by-pass port when brakes are off 


LL. Radiv jer pivots 


e hydraulic lines is 


equires 4 3 fin A small hose is th 
pring has been re bleeder_ hole and its end placed in container 
‘Hetween the wrenches. while fluid is fed into the master cylinder. 
15. Anchors 16. Adjusting shoes like this is often the only 
if a shop di e ntion 1. It compensates for worn 


shoes until drum just turns 
n back off about 14 notches. END 
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Fig. LL. In 
‘ 


asa 


‘Mechanics 


‘Three basic radios add up to one when 
you build with blocks. See page 240. 


i- 


and grasses stand out against the backgro 


Carve the bodies with a ball cutter or a pear- Cut out the feet with a small ball cutter. Posi- 
shaped burr. Work from the back and watch tion the head and neck so you'll be able to go 
the drill through the front of the plastic. in with the spiral drill to carve the beak 


Internal Carving Decorates 


Plastic Lamp .. 


HE flashing color and action of mallards 

swooping low over a stretch of marsh 
are captured in plastic for this table lamp. 
Although the birds and swamp grasses ap- 
pear to be three-dimensional objects em- 
bedded in clear plastic, actually they are 
carved out of it. 

To make this internal carving, you'll need 
a high-speed hand grinder or a flexible- 
shaft tool and at least three bits: a pear- 
shaped burr or a large ball cutter, a small 
ball cutter, and a spiral drill (PS, Aug. '47, 
p. 160). If you aren't experienced at this 
form of carving, practice on scraps before 
cutting into the main panels. 

Start by sanding and polishing the ed; 
of the 1” by 5%” by 11%” stock. Then you'll 
be able to watch the depths of the cuts. First 
carve the bodies with the pear-shaped burr 
or large ball cutter. Arrange the position of 
the heads so you can carve the beaks without 
disturbing the body carving. Use the spiral 
for the bills and the small ball cutters for 
the feet. 

Wings are made with the spiral drill. 
Make the first thrust from wing root to 
wing tip. Withdraw the drill slightly, sweep 


ake the tail, cut a point with the spiral 
|, withdraw it slightly, sweep it to one side, 
and ‘advance it to make the next point. 


Harry A. Zoback 


it to one side, and push it forward to the 
next feather tip. By following this procedure, 
you'll get a curve in the wing. Make the 
tail the same way. The grass and cattai 
are carved with the spiral drill and small 
ball cutter 

Clean out all the chips and you're ready 
to color the carvings with cold-dip dyes or 
with lacquer or oil paint. With a toothpick, 
paint the bills yellow. Color the head a bril- 
liant green and then make the white neck- 
line. Next put on the golden brown bib of 
the chest. The feet also are this color. The 
body and underside of the wing tips are 
white with just a touch of light brown dye. 
If a color runs to an area where it isn’t sup- 
posed to, you can erase by redrilling slightly. 

The frame of the lamp is %” acrylic with 
the top clear and the sides and bottom 
opaque. A 45-deg. bevel on the edges of 
these pieces adds to the shadow box effe 
of the carving. A piece of clear acrylic 
1” by 7” by 10%” makes the base. The legs, 
beveled on all sides, are ¥” by 1%” by 1%”. 

Panels of translucent white acrylic form 
the shade. Cut all the slots in the interlap- 
ping lattice at the same time, preferably on 


Start at 
ng tip. 


Wings are made in the same manner. 
wing root and make a first thrust to ¥ 
Withdraw, move drill aside, and rep 


re made, the 
inserted, with- 
advanced. 


Although only str: 
wings appear to curv 
drawn, swung slightly, and again 


When you've finished the mallards, carve the 
duck and ducklings and the swamp ‘grass. Lat- 
ter is cut with tapered drill and ball cutters 


a circular saw, so they'll line up and fit 
correctly. Assemble the four sides of the 
shade first and then ce i 
place. Drill and tap a ¥” b 
of clear plastic for a 
cement it to the underside of the lattice to 
take a standard lampshade harp, 

For a background, I used a piece of card- 
board with the swamp scene painted on it 
If the lamp is to sit on a table by a wall, 
carvings in only one of the 1” thick pie 
of plastic will be sufficient. If the table is 
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After completing and coloring the carvings, 
fill in the cavities with dental plaster or one 
of the commercial compounds for this purpo 


4 2” square of clear plast thick was 
drilled and tapped for a 4"-20 thread. and 


cemented under the lattice to take the harp. 


in the center of a room, carve both 1” blocks 
and paint a background on both sides of 
the cardboard 

The bottom is drilled and tapped for the 
k” pipe that carries the wire. In assembling 
the lamp. put together the framework and 
then insert the background and carved 
blocks. The clamping action of the pipe nut 
beneath and socket above is enough to hold 
the lamp parts together. Finally, put a coat 
of protective wax on the entire project. This 
will protect its beauty and luster. END 


Rack Stores 
Household Tools 


Havinc tools handy when and where you 
need them is almost half the work as far as 
the usual home repair job goes, With this 
rack—designed for the kitchen or pantry 
four basic tools are always on deck when 
you want them, Although other tools may be 
added, a simple kit is more convenient, and 
the average man can make dozens of repairs 
with a hammer, file, screwdriver, and pliers. 

The drawing gives you the dimensions to 
duplicate the rack pictured here. However, 
the figures aren't critical since the rack 
should be built to suit the tools. Slot the 
block at the bottom for the file and hammer 
handle and drill it for the screwdriver and 
pliers. If the clip that holds the file is shaped 
properly, you can do without the nail that 
retains the file blade. Clips can be cut and 
bent from sheet aluminum, or they can be 
pairs of nails or screws driven into the back 
panel 

Stain the shingles green and finish the 
other parts of the rack in colors that har- 
monize with the room where it is to be hung. 
—Walter E. Burton, Akron, Ohio. 


wall by two screws concealed 
by hammer handle, Block at bottom is secured 
ils driven through the back panel. 


Shingles are split from %” pine. They are %” 
thick at outer end and tapered to 1/16” at the 
other. Fasten them with brads and ghu by 


Toy Dachshund Built from Old Umbrella Handle 


Pant of a broken umbrella handle, suit- 
ably carved, and a section of discarded 
shade roller form the head and body of this 
miniature dog, an amusing toy for a child. 
Holes were drilled in the roller for the 
dowels that make the legs. The tail is a 
decorative knob off an old chair. Another 
piece of roller was cut to simulate the cask 
under the dog’s neck. The spigot is a piece of 
matchstick.—Robert Ennis, Jamaica, N. Y. 
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This cosmetic chest has a drawer large enough 
to contain a variety of dressing-table needs, 


Make-up Mirror 
Shows ood 
Craftsmanship 


TTENTION to detail counts in this small 

and very personal make-up chest, for 

the lady who gets it will have plenty of 

opportunity to study it at close range. The 
piece shown is made of mahogany. 

All the frame dimensions given in the 
drawing are based on a mirror measuring 
8%” by 12%”. If you can’t conveniently get 
one exactly this size, alter the specifications. 

Start by cutting the top and bottom of the 
chest and drawer front from 3” stock. Round 
the edges as shown. Cut %” by %” by 4X” 
stop dadoes in the top and bottom pieces 
to receive the %” side panels. 

A single piece of plywood forms the back 
of both the mirror and chest. To make it fit 
flush, the top and bottom of the chest are 
cut back, as seen in one photo, and the 
side panels are rabbeted ” by ”. Assemble 
the case with glue and wood screws. 


A scratch block for shaping the molding can 
be made as at left. The steel cutter is ground 
or filed to a reverse profile of the desired 
grooves. When the chest and back are as- 


Molding is made from &” by 1%” strips. 
Chamfer the inner edges first, and then 
make the grooves. If you don’t have a shaper 
or drill-press shaping attachment, use either 
a combination plane or a scratch block. The 
latter consists of a notched board to which 
a steel cutter has been fastened. Take light 
cuts, drawing the scratch block toward you. 
Lower the iron as necessary. 

AX” rabbet deep enough to accommodate 
the &” plywood back and the mirror glass is 
cut on the inside edge of the molding. The 
strip is then sawed to length. Glue and 


slipped onto the plywood back. Right: 
pieces are fitted into stop dadoes cut in the top 
and bottom (top shown) of the drawer case, 


nail the mitered corners, Jigsaw, whittle, and 
file the bow for the top of the frame from 
Fasten it with glue and a counter- 
ad wood screw through the 
frame rabbet. 

An appropriate finish of white gesso paint 
can be compounded of 4 cup flaked or 
powdered glue dissolved in 2 cups hot 
water. Add whiting to make a creamy mix- 
ture. Brush the paint on and partially wipe 
it off to allow some of the color and grain 
of the wood to show, Polish with paste wax. 
—Doris Aller, San Francisco. 


Rough-Hewn Coffee Table Is Made by Hand 


Tu: hand-crafted look adds to the attrac- 
tiveness of this exceptionally sturdy coffee 
table were used in its con- 
thick top 
is made up of two 8%” outer planks and a 
9” center one. Edges are -planed smooth, 
doweled, and glued together. The top is 
carefully surfaced with plane and  sand- 
paper. 

Two cleats are secu 
with lag screws. Bore 
deg, off the perpendi 


ed to the underside 
” holes, angled 10 
ar, in the cleats for 


the leg dowels. The latter are slotted with 
a saw for hardwood wedges. 

Legs are made of 3% square oak, Offset 
the shoulders to achieve the proper’ slant, 
and trim the legs roughly round. Coat the 
tenons with glue, insert the wedges and tap 
the legs home.—Hi Sibley, Nuevo, Calif. 


2 2 * = 
Planks for the top of this coffee table were 


split from a seasoned 10” by 10° pine timber. 
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How to Make 
Laminated Bows 


AYER-BUILT bows-streamlined, hard- 
hitting, and almost unbreakable—are 
coming into wider use by both hunting and 
target archers. These bows, glued up in a 
jig, use various woods, and sometimes other 
materials such as horn, fiber, or plastic. 
Hickory usually goes into the back layer 
because of its tensile strength, although 
bamboo sometimes is used. The center lam- 
nation does very little work. It mostly 
provides stiffness. A popular choice for this 
layer is yew or walnut. For the belly lay- 
er—the string side of the bow—osage orange 
is preferred by most bowmen, 


HOLES FOR SMALL 
C=CLAMPS 


Powerful laminated bows for hunting or target shooting are bui 


in a jig like this one. 


short bow favored by hunt- 
K” layer each of hickory and yew and 
a 3/16” of osage orange is a good com- 
bination. All three laminating strips, plus 
several short strips for the handle riser, are 
coated with glue, assembled, and clamped 
in the jig at the same time. 

Tracy L, Stalker, of Flint, Mich., who de- 
signed the jig shown at the bottom of this 
page, uses a resorcinol-type glue, It’s 
strong, waterproof, and gives ample time to 
assemble the strips. Depending on the room 
temperature, you can allow from 15 to 80 
minutes between the time this glue is ap- 
plied and the clamps are tightened. The 
warmer the room, the quicker the glue sets. 

Although bows usually are of woo 
powerful composite bow of horn and wood 
has long been used in Asia. A bow of this 
type is on record as shooting an arrow 482 
yards. However, horn is difficult to use and 
a composition of compressed wood and pl 
tic has been developed as a substitute. 


Yx2"warowooo strie =e" 


HARDWOOD 


Jig is 134” hardwood wi 
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Laminating strips must be true and flat or u1 
sightly glue joints will result. Above, a strip 
is leveled with rotary planer in a drill press. 


will add as much as 30 pounds to the draw- 
ing pull of a 5’ bow with limbs 1%” wide. 
This facing is glued to the belly while the 
bow is clamped in a reflexed position, 
Another way to improve the cast of a bow 
is to glue a strip of hickory to the back. Use 
a piece of hickory as wide and as long as 
the bow and from 3/32” to 5/32’ 
After sanding the wood and applying the 
glue, clamp the bow and backing strip in the 
jig in a reflexed position. Bows glued up 
while reflexed tend to bend backward when 
unstrung. Then when they are strung, they 
are in a high state of stress even before an 
arrow is drawn. This gives them their power. 
When gluing up bows or when adding a 
strip, first clamp each limb lightly at the end 
and in the center, Leave these clamps loose 
enough so the strips can adjust themselves 


Six typical laminated bows. The fourth one 
from the top was built up of a fiber back and 
10 thin laminations of lemonw. 


SS 


This shows handle construction of alternate 
layers of walnut and maple. These are glued- 
up with the bow and later rounded off. 


as the ps are tightened. After the first 
three clamps, start at the handle or center 
and apply clamps toward each end. Tighten 
them until all excess glue is squeezed out, 
Leave the bow in the jig for at least 10 
hours if the temperature is about 70 deg. A 
good test is to note whether the squeezed- 
out glue is hard, The joint then is generally 
cured enough for handling, and the bow can 


be finished. 


Pictorial Greeting Card Decorates Humidor 


Vatentine, birthday, Christmas, and 
other greeting cards will convert an old ci- 
gar box into a handsome humidor, or change 
squares of cork to distinctive coasters, 
Cedar cigar boxes are best for the humi- 
dor, Sand down the imprinting on the sides 
or glue oblong panels over it. Cut the pan- 


Chisel out a section for the card and then sand 
it smooth so the card fits flatly. ) 

center photo, anchor the card with rubber 
ment. Cut a piece of window pi to ft Cahtly 


els from the thin separators found in the 
box. Center the card and outline it on the 
lid. Then chisel away the outlined area deep 
enough to take the card and a cover of win- 
dow glass. Make the coasters the same way 
from squares of cork. Rubber cement will 
hold the cards in place on the box or coasters. 


into place. As the final step, apply a 

to the box and wipe, it off to get 

the desired shade. Polishing with furniture wax 
and cloth will give the humidor a high gloss. 
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Using 
Flexible Glass 
in Your Home 


NE of the newest structural materials 

to hit the market looks like colored 
corrugated glass, and yet it is light, flexible, 
and transmits light and air but blocks vision. 
Called Prest-Glass ®, it has dozens of uses 
around the house. With it you can build 
partitions, design radiator covers or light 
fixtures, or face old desks or cabinets to 
give them a bright, new look. 

A combination of Fiberglas © and a ther- 
mosetting resin, the porous, translucent 
material is formed into 8’ sheets that weigh 
about 7 Ib. per 1/16” panel. It is available 
Curved partition in small apartment fences off i" more than a dozen colors and three corru- 
Kitchenette and. creates short hallway. Top ations: 5/16”, %”, and 1%”, The smallest 
photo shows original setup; lower, the partition, i8 recommended for lampshades, w: 


Dowels on both sides of the panels hold the 
bottom in line on the beveled 2” by 4” base. 
The 1%" supporting poles also fit into the base. 


Edges of panels fit into grooves in each end 
pol d screws hold panels to other two 
poles. Angle brackets secure poles at top. 
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baskets, screens, door panels, and radiator 
enclosures. Depending on the depth of the 
corrugation, the pane's come in three 
widths: 24”, 30”, and 32”. Its biggest draw- 
back at present is cost, which is 75 cents a 
square foot and up, figured on area before 
corrugation. 

Because of its lightness and tensile 
strength (23,000 Ib. per sq."in.) this mate- 
rial needs no heavy supporting framework, 
and construction is consequently fast. It 
can be nailed, drilled, punched, and ce- 
mented. Sheets can be cut to size with ordi- 
nary tin snips. Although"it is rigid in the 
direction of the corrugations, Prest-Glass is 
flexible across the panels. It can readily be 
formed into columns or shaped to fit curved 
surfaces. Released from a curve, it springs 
back to its original shape. 

Colors do not change or lose brilliance 
even after prolonged exposure to sunlight, 
salt water, or high temperatures. It will not 
soften or change up to 350 deg. F. and is 
rated in fire tests as a self-extinguishing 
material. The glass has a high resistance to 
moisture and will not shrink or warp. 

‘A few suggested uses are sketched below. 
An obvious one, of course, is using it to 
panel the walls and ceiling of a room, or 
using it as a wall of an outdoor dining room. 
Since it is weather resistant, it may be used 
either indoors or out. 


Prest-Glass® can be eut to shape with tin snips. 
Molding shown in lower photo was cut out on 
‘a bandsaw and nailed to the flat base, 
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Fireplace Set Made Without Forge 


‘OU needn't be a blacksmith, 

or have his equipment, to 
make this fireplace set. In place 
of a forge, you can use a gaso- 
line blowtorch or coal fire to 
heat the pieces, 

Hot-rolled mild steel %” or 
%” square is probably best for 
the job. Necessary tools include 
a sturdy vise, a ball-peen ham- 
mer, pliers, and small anvil or 
block of iron on which to shape 
the metal. 

‘The hand grasp on each piece 
is made by heating the end of 
the rod bright cherry red and 
forming it into a loop. 

Shear the scoop portion of the 
shovel from 16-gauge sheet iron. 
After heating, Hatten and bend 
the end of the shaft to conform 
to the back of the shovel. Drill both of these 
parts and rivet them together. 

The poker has a hook attached to the 


Decorative twists are formed in the shafts by 
clamping the cold metal in a vise and twisting 
with a long-handled wrench. Rivet strap-iron 
feet to the base of the stand, as seen in the 
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However, you might forget 
about the hook if the construc- 
tion seems troublesome. 

You can make the fork in one 
of two ways. In either case, the 
central prong is a continuation 
of the shaft. If there is a forge 
available, you can weld on the 
outer prongs. If not, b 
a half lap and rivet joint. 
the sides of the laps with a hack- 
saw, drill out the waste, and 
file the mating parts to a drive fit. 

Use 1/16” sheet metal for the 
stand, Cut the corners and bend 
up all sides to about 45 deg. The 
corners need not be fastened in 
any way. The legs are bent to 
shape without heating. Heat and 
hammer the bottom end of the 
shaft until round. Insert this 
through a hole drilled in the base and peen . 
until it holds securely, 

Give the finished set a coat of black stove 
polish.—John P. Arnold, Doylestown, Pa. 


center. Straight sides on the shovel are bent 
up 45 deg. in a vise while the metal is cold. 
Form the rounded part at back by bending 
over end of a pipe of suitable diameter. 


56 BER OAKDR 2 


ARVILLE, CALIF. 
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Luggage Tags Cut from Plastic 


Dunant and attractive identification tags 
may be cut from scraps of sheet plastic and 
engraved with your name and address. A 
good size is 3/16” by 2” by 3%”. 

Cut a slot about ” in from one end of 
the tag so you can attach it to the luggage. 
Letter the blank with a vibrator-type etch- 
ing tool or a motor engraving tool, Scribing 
the letters with a sharp tool also produces 
1 good job if done carefully. If you aren't 
skilled at freehand lettering, try engraving 
through a grease-pencilled layout on the 
plastic, or following a drawn layout seen 
through the piece—B. R. Evans, Los Angeles. 


Drill Water-Cooled for Plastic 


easy to get a clean, 
smooth hole, A slow 
feed, frequent backing 
out to remove chips 
from the drill flutes, 
and a cool drill pro- 
duce the best results. 
Keep a small jar of 
water handy and dunk 
the drill in it between 
each stroke. When 
you've finished, you'll 
This method is not 
nearly as messy as lubricating the hole with 
oil as you cut it. Also, oil must be cleaned 
from the work when the job is done— 
Herbert Pfister, Bronx, N. Y. 


PLASTIC 


have a clean hok 


von rear > ae 


Midget Corral Holds Napkins 


IxForatat parties call for paper napkins, 
and this corral, a simple one-evening project, 
is just the place to keep them. 

All the dimensions are on the drawing. 
The easiest way to make the i” by %” fence 
rails is to rip them from %” pine stock on a 
circular saw. After cutting the pine base 
to size, notch the corners for the fence posts 
that are nailed in place. The rails are at- 
tached with brads. 

Assemble the gate with brads and attach 
it to the post with 4” butt hinges. A short 
piece of fence rail, screwed loosely to the 
post, will serve as itch. After sanding the 
corral, finish with a coat of shellac.—Whitney 
K. Towers, Los Angeles. 
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Extra Lamp Does 
Double Duty 


Here’s the long and short of it: One 
plug, one cord, and a pull-apart stand- 
ard give you a table or floor lamp. 


peices every home can use an extra 
lamp—especially one that serves a 
double purpose. You can stand this one on 
the floor as a bridge lamp, or by removing 
the longer lower section of the standard and 
plugging the 10” section into the base yon 
can use it as a table lamp. 

The parts are simple and inexpensive and 
only hand tools are needed. A fluted 1%” 
curtain pole 40” long forms the standard 
Two wooden dime-store plates, 8” and 9%” 
in diameter, make the base. The connectors 
are cut from a telescoping curtain rod. 

Mark one groove of the fluted pole with a 
pencil line so you'll be able to match the 
sections after sawing. Cut the pole into a 
10” and a 30” length. The shorter one is 
the standard for the table lamp. Before 
fastening the plates together with two ma- 
chine screws, I screwed a large wooden 
electric-wire spool to the top plate. Besides 
improving the appearance, the spool pro- 
vides a body for two connectors, 

Leave the curtain rod telescoped when 
hacksawing the connectors, to prevent col- 
lapse of the tube sides. The male connectors 


After soldering, file off rough spots. Insides 
‘of ‘Soritact sockets ammat’ be kepk’ free Of bokdar: 
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Here's the double-duty lamp in use as a floor 
lamp and, with a 30” section removed, on a 
table. Paint it to match room where it’s used. 


are 3” long. Half of their length is em- 
bedded in the two sections of curtain rod, 
as shown in the drawing on the opposite 
page. The female connectors in the top of 
the 30” section of the standard are 1k” 
long; the size of those in the spool will 
depend on the length of the spool. 

After drilling holes for the connectors, 


This shows method of connecting either section 
of the standard to the plug in base of lamp. 


countersink the tops of the holes deeply. 
This recesses the “hot” parts and gives you 
room to solder. Then drill 1/16” holes at 
angles to meet the tops of the connector 
holes. Solder No. 22 insulated wire (get 
plastic-covered if you can) to the prongs. 
Run it through the 1/16” holes and up two 
flutes of the 30” standard. Keep the wire 
taut along the sides of the pole and solder 
the ends to the female connectors. 

Do the same with the bottom of the 10” 
pole. In the top of this section, drill a X” 
hole for a short piece of %” pipe or a 
nipple (actually measuring X” o.d.). If you 
can't get a side-outlet socket cap, drill two 
x” holes in the lower part of the cap as 
indicated. Radio spaghetti tubing protects 
the wire here, 

To prevent the prongs from pulling out 

\” hole through the pole 


of the pole, drill a 
and prongs. Then dip a match stick in glue 
and shove it through the hole. Snip off any 
protruding sections when the glue has dried. 


Here are details of double-purpose lamp. 
Solder cord in base before joining the plates. 


Plywood and Gleaming Brass Bind Album 


Tue covers of a paper-bound album, 
especially one that sees a lot of use, tend to 
become ragged. A permanent binding of 
plywood covers with brass hinges will get 
away from the tattered appearance and also 
give your album a handsome finish, 

I used %” mahogany plywood. Cut it to 
the dimensions of the old covers. Sand the 
pieces, spray them with clear lacquer, sand 
lightly, and spray again. Cut the ornamental 
hinges from 1/32” sheet brass to the dimen- 
sions shown at the bottom of this page, or 
make them to your own design. The parts 
that take the hinge pin—a section of 3/32” 
brazing rod—were rolled around the pin. 

Fasten the hinges to the cover with brass 
rivets. These and the stud and nut that bind 
the album were turned on a lathe. However, 
they may be bought. As a finishing touch, 
1 cut my initial out of sheet brass and used 


Bound in plywood and brass, this photo album 
is now an attractive addition to the living room. 


smaller rivets to hold it to the cover. Old 
English is a nice type face for this. The 
final step is applying clear lacquer to the 
hinges and initial to prevent tarnishing.— 
John J. Harper, Atlanta, Ga. 


| i 
i 1 
[ i 
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Finished cabinet has veneer strips on all ex- 


posed edges, Radio panel is piece of plastic. 


for it. Wooden blocks hold the radio in position. 
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OU can use this radio-phono combina- 

tion beside a bed, where it'll double as a 
night table, or you can place it in the living 
room beside an easy chair. Radio, changer, 
and record storage are compactly ‘arranged 

No dimensions are given here since the 
size of the cabinet is controlled by the size 
of the radio and changer. I built the cabinet 
of %” mahogany-veneer plywood except f¢ 
the two shelves, Because these do not show, 
X” fir plywood was used. 

First step is to measure the radio and 
changer, Then you can determine the c 
inet dimensions, Leave an extra space over 
the radio for ventilation, When you lay out 
the side panels, allow for the thickness of 
the two shelves—for the radio and for the 
record-changer drawer. The album ste 
space, too, should be high enough to permit 
easy removal of a 12” album, 

The side panel that will house the controls 
must be routed out to ¥” over an area the 
size of the radio's front, This will permit 
the control shafts to reach through the ply: 
wood. To slide the changer drawer, you can 
use channel iron and small ball-bearing 
wheels, or a pair of the commercial slides 
made for this purpose, Finish the cabinet 
with a mahogany oil stain and clear lacquer. 
=Walter Fischman, Philadelphia, Pa. 


b- 


age 


the foreground 


Here are the works. The box 
contains the radio-phono connection and switch. 


What's Your 
ngenuity — 


uotient? 


—— 
Thad to yank the engine out of a 
car and I had no hoist or other lifting device. 
However, a dump truck was handy. I lashed 
a piece of channel iron to the body of the 
truck with about 3° of it sticking out over 
the rear, Then the truck body was raised to 
dumping position, bringing the end of the 
iron down over the engine. One end of a 
chain slung around the engine was hooked 
over the channel iron. I hopped in the truck, 
slowly lowered the bod, d the engine was 
out.—F. J. Malloy, Windsor Locks, Conn, 


A good bang with a sledge fixed 
up my well that had been refusing to give 
water. When it went dry, I felt certain there 
was plenty of water underground but the 
screen at the bottom of the casing was 
clogged. After removing the pump, I filled 
the pipe almost to the top with water from 
a nearby creek. Then I cut a long wooden 
plug that fitted snugly into the top of the 
40’ casing. When I hit the plug, the water 
in the pipe was forced dow 
screen.—George Woods, Waimate, } 


After laying a 1” conduit in con- 
crete, we found we couldn't get the cable 
through because of two 45-deg, fittings. We 
hooked a vacuum cleaner hose over the con- 
duit in the cellar and fed a round cork with 
a thread attached into the other end. The 
vacuum sucked the cork through. A heavy 
cord was pulled through next and then the 
cable.—H. Durwood Butts, Brownville, N. Y. 


Q 


Though my car has no T-zone, 
it served very nicely to break in my new 
pipe. When the garage returned the car 
after an overhaul, the mechanic said to let 
the engine run at least three hours. I in- 
termittently connected the pipestem to the 
wiper hose and smoked several pipes of 
tobacco, giving the new briar a good “cake.” 
—Marvin S. Carty, Mt. Holly, N. J. 


Have you pulled off a smart one lately? We 
will pay for acceptable contributions show- 
ions of problems in the 

‘or camp. It doesn’t 

it works. Use gov- 


‘shop, garagi 

it's: wacky—i 
ernment postcards only. Contributions can- 
not be acknowledged or returned. 
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Four YV-sections are a sign of the true 
rush seat. There’s nothing more R wi hh 
appropriate for early American ladder-backs. 


By R. P. Stevenson 


IKE most crafts, weaving rush seats takes 
a certain amount of skill, But that’s no 
reason to avoid the job. Your first attempts 
not entirely equal those of the old hand, 
but you're sure to find your own entirely 
satisfactory. The job is simple enough, 
Natural rush is seldom used tod: A 
manufactured material called fiber cord pro- 
vides an excellent substitute. Made of tight- 
ly wound paper, it is inexpensive and close- 
ly resembles natural rush, Available from 
various paper and handicraft supply hot 
fiber cord is made in three diameter 
5/32”, and 3/16”. It’s packaged in rolls, 


1. Fiber cord is now used in place of natural 
rush. Besides a roll of this, you'll need o 
the simple equipment that’s shown abov 


vf os OED | 


at 1, pass over 2. Mark off a centered section of front rung 


Simple weave does it. B 
and under A, over short end, around D. across equal to length of rear one, with miler or square. 
to B, repeat there, and continue around frame. This is needed because seat is not square. 
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for Your 


Costing around a dollar, a 2%-Ib. roll has 
enough material to complete a chair of or- 
dinary size—with enough left over for a good 
start on a second. For the average small 
chair, it’s probably best to choose either %” 
or 5/32” cord. 

You might practice first on a stool. Here 
the area to be woven is either square or rec- 
tangular. You should start—and complete— 
the job exactly as illustrated on the demon- 
stration frame in an accompanying photo. 

Beginning at corner 1, pass the cord over 
and under A, over the short end, over and 
under D, across to B, repeat the same thing 
at this corner, then on to 3, then to 4, and 
finally back to the starting point, Continue 


3. Weave short pi 
rung equals back on 
weave around corners, a 


.ces until open part of front 
Tie to the loop at left, 
d tie to other loop. 


4, Now weave around and around. Keep ten- 
sion of cord even. Dip each new length of cord 
in water for a few seconds before using it. 


Seat 


around and around in the same w: 
seat area is filled, 

For demonstration only, the cord was left 
loose at each corner in this example. In prac 
tice, it should be pulled snugly against each 
corner post-and each successive strand 
aligned closely against the preceding one, 
Here, the weaving is done counterclockwise, 
but it can be done the opposite way. 

Ina chair, you must take into account that 
the seat area is generally wider in front 
than at the back. Because of this, you would 
wind up with a similar irregular opening at 
the center that you couldn't fill-if you pro- 
ceeded as with a stool. 

On the front rung, mark off a distance 


y until the 


jieces of kraft 


5. Stuff seat underneath with 
paper as the strands begin to close, Jam it in 
with ruler or wood cut to triangular section. 
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6. Keep the strands parallel and square as 
you progress toward the center. Work with 
about 15° lengths, coiled up or rolled on a stick. 
Tie each new length to the end of the old one. 


7. In most chairs, the weaving will close up 
at the ‘sides first. ‘After this happens, weave 
back and forth between front and ‘k until 
the center is filled. Tie the end underneath. 


8. Apply two or three coats of shellac, both 


top and bottom, and the job is done. It mai 
not entirely equal professional work, but it 
will give you satisfaction—and cost les 
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equal to the length of the rear one, placing 
each pencil line the same distance from a 
front corner post. You must now weave out 
to these lines at each front corner before 
weaving continuously around the chair, Short 
pieces are used here. 

Sometimes the ends of the short pieces are 
tacked under the side rungs (D and B in the 
demonstration frame). In this case, how- 
ever, it was found easier to loop a length of 
fiber cord around the rear rung (C), tie the 
ends of the loops securely together with 
string, and then likewise tie the weaving 
pieces to these loops, 

When this short-piece weaving has been 
carried out on the front rung to the pencil 
marks, you have squared up the seat area 
and weaving can continue around and 
around in the same manner as for a stool, 

Dip each length of your rush into a pan 
of water for a few seconds before applying it 
This will enable you to tie the ends more 
securely with string—as well as form the 
cord snugly around the rungs, When tying 
a new piece to the preceding one, be sure 
the joint will fall under the seat, 

As you weave, pull each strand snug—but 
don’t exert any particular amount of force. 
Strength is not required for the job, Even 
tension is the thing. At each inside corner, 
bend the fiber at a 90-deg, angle with your 
fingers instead of trying to pull it into that 
position. Keep the strands parallel, and be 
careful that the one you are applying doesn’t 
ride up on the preceding strand, especially 
under the seat. 

In the old days, the craftsman usually 
stuffed the seat with some of his natural rush 
to give it body. Today, kraft shopping bags 
torn into small pieces’ offer good material 
for this. Fine excelsior also may be used. 

‘When only about an inch of weaving space 
remains on the side rungs, turn the chair up- 
side down and stuff the filling into the trian- 
gular openings. Some also may be placed in 
the top spaces—but be careful not to use 
much that the seat is caused to bulge, 

The seat area in most chairs is broader 
than it is deep. Hence, the strands will close 
up first at the sides—just as they would in 
the case of a rectangular stool. When the 
sides are filled, weave back and forth be- 
tween the front and back, bringing each 
strand up through the center slit. When this 
area is filled, tie the end of the cord to the 
back rung underneath. 

Protect the finished seat with two or three 
coats of clear shellac. END 


What 
Pic Pipes 


quid Filters Smoke. While water 
usually is used in the glass filter jar be 

the bowl of this pipe, the maker, Century 
Briar Pipe Co., Brooklyn, N. Y., 
wine or cordial as an occasional substitute 
Smoke is drawn from the bowl, through the 
liquid, and then into the stem. In a rough 
finish, the price is $2.50; smooth, $3.50. 


Plunger Cleans Stem. A composi- 
tion piston on the end of the plunger scrapes 
all tars and juices from the metal stem of 
this pipe as the bit is withdrawn. The maker, 
Spiral-Kool Pipe Co., Santa Monica, Calif., 
offers three models in an aluminum alloy at 
50, and $7.50. 
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Pipe Has ing Chamber. 

moke drawn through the slotted outlets 
expands and cools as it enters the air-cooled 
chamber formed between the bottom of the 
bowl and the pipe body. The liner absorbs 
moisture. Made of imported briar root and 
in several finishes, the Pavey Pipe Co., of 
Seattle, Wash., prices them at about $12.50. 


Tamper-Spade Fits on Pipe 
About the length of a kitchen match, this 
gadget snaps into a holder screwed to the 
shank. One end is round and flat for tamp- 
ing tobacco in the bowl. The other is s 
shaped for loosening ash or dottle. James 
King & Co., Portland, Ore., sells it for $1. 


a of an old stem is broken off 
start a wood screw in the hole and 
ft the broken piece with pliers 


1. remove the metal connector from a 
hard-rubber stem, lay the stem on a vise and 
crack it, Then clean out the threads 


YU, CAN pat this in your pipe and smoke 
i 


| e 
2 it: besides being better looking than the 
) J usual hard-rubber stems, plastic last. 
i | I lot tougher. If you're a man who bears 
to) down heavily, you probably gnaw through 


a factory-made job in a few weeks, On the 
other hand, a plastic stem will give you 


e 
months of good smoking, 
\ Use cast (not extruded) plastic, either 
or opaque %” or 1” bars, Cut them 
( ) about &” longer and wider than the finished 


stem will be, Don't forget to include the 
length of the tenon that fits into the shan 
Drill a 3/32” hole lengthwise through the 


e 
i} rod, A smaller one will not admit a pipe 
' ! cleaner and a larger hole means a thick stem, 
) i, ionable to some smokers. While drill- 


ing, lubr e with a light oil or water. If an 
oil film remains in the hole, remove it with a 


By W. Harrison Packer pipe cleaner dipped in alcohol, 


Turn down the rod on a lathe. For a pipe 6. Shape the lip of the stem with the edge of 
with a metal connector, face off square the end a flat file, Then use a hand grinder with % 
that is to be drilled and tapped. abrasive drum to cut away excess material. 


ui 
a 


3, Plastic bars 34” or 1” square serve as 
lanks for homemade pipe stems. Cut them \” 
wider and longer than the finished stem. 


Then turn the rod to the diameter of the 
widest part of the old stem. Do not turn 
it down to the diameter of the shank of the 
pipe, since the hole is not exactly centered 
in many pipes, In this case, the excess ma- 
terial remaining on one side must be re- 
moved with hand tools. 

Measure the tenon of the old stem or the 
hole in the shank and turn down the plastic 
tenon until it is slightly larger than the meas- 
ured diameter, Fit the tenon by trial, filing 
or sanding it until it enters with no more 
force than is necessary to insert the stem of 
a new pipe, 

Cut a slit in the lip of the stem with a 
vircular saw in a hand grinder and rough- 
shape the new stem on a bench grinder. 
Leave the pipe and stem assembled so the 
job may be viewed as a whole, Use a fairly 
coarse stone for rough shaping, A time- 


7. If you like a slot in the lips of your stems, 
cut it carefully with a %” circular saw chucked 
in a hand grinder. Feed against rotation, 


4. Drill a 3/32” hole lengthwise through the 
rod. Lubricate with a light oil or water and 
frequently withdraw the drill to clear out chips, 


saving trick—if you're working with clear 
plastic—is to polish the lip end first. Then 
you can look into that end and see the depth 
of the cut as you grind. 

For final shaping and for removing excess 
material because of an off-center shank hole, 
use a file and a hand grinder with an abrasive 
drum. If you want a curved stem, drop the 
semifinished job into boiling water, Most 
plastics will become pliable in a few minutes, 
However, vou'll have to work fast because it 
usually rehardens quickly, Pick the stem 
from the water with pliers and bend it. If 
you don’t get the curve you want the first 
time, try it again, 

Scrape off file marks with a sharp knife 
and smooth it with fine emery cloth, Polish 
the stem on a cloth buffing wheel, wipe off 
the buffing compound, apply a thin coat of 
hard wax, and polish with a soft cloth, 


8. A coarse wheel is good for rough shaping. 
Change to a cloth buifing wheel and buffing 
compound for the polishing operation, 


Versatile and easy to use, the stapler is a ready 
made substitute for tacks, pins, string, tape, and 


glue in dozens of light fastening jobs around the 


home and shop. 


Soaling the tops of paper bags for lunches is In this case, though, space the staples closely 


no guarantee that Junior won't dip into the along the edgey and top of the bag. Felt 
cake before the noon recess. However, stapling weatherstripping can be tacked on the sides 
does make the bag neater and easier to carry. and tops of windows with a stapler, and the 
The same idea can be applied to mothproof —huskier kind of stapler will even anchor the 
paper bags with faulty fasteners, center photo. metal type of Weatherstripping along, docrsill. 


Jored window shades, it's 


z bureau drawers or cupboard shelves replace torn or 


with paper or oilcloth is a cinch with a stapler. money in the bank if you use a stapler. Instead 
It’s easier to vse than thumbtacks, and when — of buying new shades and rollers, get only new 
you want to replace the paper, just rip it out. shades and tack them to the old rollers. At 
You can put in the new lining without bothering right, metal sean binding for linoleum is being 


to remove the old staples. When it’s time to 


stapled in. place as molding on a table top. 
- =a 
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Radio builders or others who experin 

electric cirouits will find a st 
of screw 

minals, and ather parts, tack them te a br 

rd. Staples will f 

not thicker thay 


nt with 


Holl parts if the bases are 
k". A photo albam is another 


They are 


Hold curtain tiebacks with staples 
As secure as thumbtacks 
spicuons holes in the wod 
lead-in that croops itlong. the 
uuisance, Pin i! up with staples 
the saine with doorbell or 


You 


other low 
If the composition of a small radio is 
damaged, keep dust out with a new one ent 
from a shirt cardboard and staple it to the back 
of a wooden cabinet, Leave ventilating holes 
Blotters will stay put~center me a work 


table or desk if they are pimned down with 


spot where you can use a stapler to advant 
Mie pictures will le flat and yet they can 

noved easily When you take the screens out 
of storage this Spring, have a stapler handy: for 
putting on patches, ve for tacking on 
complete new screed 


He 
he 


1 shoe 
1 closet door. ‘This is an 
if the center of the door 

xl that might be pierced 
rews. Space the staplox se) 
y and a bit further on sid 


saltage wire. ‘The photo at right show 
heiuse stapled 

especially. youd dod 

is paneled w'th thin 

by nails 


staples, In the same way you 
ie kitchen tabi 


Hips into place 


nen with staples, 
through the © 
sapler will 


How Wobble Saw Works 


PS photos by Hubert Luckett equipment 


ders who 1 
In a previous article on gre ine, P 


i s 
rabbeting (PS, Nov, ’48, p. 204), a state- these actual shop phe 
ment was interpolated in the text that “th 
edges of a groove ¢ 

saw will be a unless it is made in a 
series of shallow cuts. This statement, 
based on insufficient experience with this — the 


as incorrect, To 
ly on the usefulnes 
Science publishes 
raphs demonstrat- 


ing the possibilities of the ingenious device 
dado cut with a wobble by which a round 


Saal 
ig and 


saw cuts a square slot. 


Currinc a slot that runs with 


one that runs across 


Two wobble washers are slipped on the 


of the saw, then the blade, and two more, fol rent dadoe rom %” more than the 
lowed by regular washer and nut. On the 10” — blade 


arbor hown, these wobble washers will give 12 


thickness x" wide 


it) is a tough job if you -vork by hand. On 
a circular saw, you can do it with one fast 
pass—and the resulting square-comered slot 
permits an unusually strong joint for book- 
cases and other woodworking jobs. 

There are two 's to cut grooves and 
dadoes on a bench saw. One is to use a spe- 
cial dado saw—a pair of stiff circular-saw 
blades that are spaced apart on the arbor 
by rotary knives called “chippers.” Another 
is to use a set of the comparatively new 
and inexpensive “wobble washers” with your 
regular saw blade, These work by de 
erately throwing the blade out of its true 
line, the degree of wobble determining the 
Ith of the cut 
A set of wobb! 
metal disks, two mounted on each side of 
the saw, (Four rather than two are used to 
present square surfaces to the shoulder and 
lock nut, and to allow adjustment.) Different 
settings between each pair of washers give 
different de; of wobble to the saw, In 
setting up, you need only be sure that both 
pairs of washers are adjusted identically, 
and that both pairs bear the proper rela. 
tionship to each other 

Best way to locate a piece of stock so 
the groove or dado will he cut in the right 
place is to make a trial cut in scrap first, 
using the ripping fence as a reference, If 
you try to locate the work by reference to 
the stationary blade, allow for the fact 
that the amount of wobble—and hence the 
apparent width of the cut—decrease: 
trifle when the saw is running. Centrifugal 
force causes the blade to straighten a small 
but appreciable amount 

Never shut off the motor during a cut. 
If you do, the slowing blade will spread, 
scarring the sides of the slot, If you wish to 
make a stopped dado, lift the work off the 


washers consists of four 


a 


Final cheek shows the dado is straight, square, 
and exactly to size. Bottom of a ‘wobble-cut 
dado is as smooth as, or smoother than, one 
cut with regular dado saws and chippers. 


blade while the motor is still running. 
It'll be a convenience if you make 
notched dado gauge. This is a %” by 2” by 


18” piece of stock, with a dado cut at each 
washer setting and numbered accordingly 
This gives a quick guide 

When you change the saw setting, always 
rotate the blade by hand once 
it won't strike the table 


make sure 


Both pictures 
3,700 pan. At lelt,. the 
wobble; at the right 
1 to give the maximum wobble 


Cutaway shows why dado is square, Toot! 
marked is one farthest left, whether ut top of 
cut or edge of cut, This tooth describes a circle 
in a plane that is 90 deg. to the saw arbor. 
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Chuek 
thumbscr 


Bench-Mounted 
Pin Vise Built 
from Old Chuck 


ON'T throw ay that old drill chuck. 
Here’s an excellent use for it. Even 
though the chuck has a bad run-out, it 
doesn’t matter a bit. The only requisite is 
that the chuck grip the work. 

Of course, you can put your best drill- 
press or lathe chuck to work in the same 
way. Just mount it temporarily on the vise 
assembly when needed. However, you'll 
find it more convenient to have the chuck 
permanently mounted, and it probably isn’t 
good to use an accurate chuck in this way. 

All parts are made of cold-rolled steel. 
Dimensions and assembly are shown in the 
;. The only part that requires pre- 
cise machining is the tapered chuck arbor. 
You can form the radius on the top end 
of the body by drilling a series of tangent 
holes on a semicircular line and then grind- 
ing off the waste. Clamp the body on the 
lathe faceplate to machine the transverse 
bore for the swivel. Machine the bore in 
the swivel as shown in one photo. 

Mount the vise on the bench with 5/16” 
bolts.John A. Bates, Wise, Va. 


ns 360 deg. and swings 180. The two 
ws lock it in any desired’ position. 
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since the work can 


ideal for filing, 
nt working direction, 


ig to most conveni 


Machine « bore in swivel by bolting it 
body and then clamping latter to the fac 


NEW TOOLS 


This stand, made by the Bush Manufactur- 

of Clawson, Mich., simplifies work 
he angular tilt 
chine table is offset by adjusting 
and locking the Bush Tilt-Top © table in a 
level position. It is adaptable to such ma- 
chines as circular saws, jigsaw: 


drill presses, and jointers. Dime 
table are 16” by 28”, and height, 25”. The 


weight is 45 Ib. It has cast-iron trunnions in 
front and rear with screw-type locks and 
heavy formed-steel legs and braces. The 
motor tilts with the base of the tool. 


Dial Indicator Fits Pocket. About 
the size of a pocket watch, this dial indicator 
measures thickness up to ¥” on a dial that 
is graduated in thousandths of an inch. 
The smaller hand counts the revolutions of 
the larger hand. Priced at $15, the indicator 
is made by the L, S. Starrett Co., of Athol, 
Mass. 


Fixture Sharpens Bench Saws. 
Provided with centering plugs for saws of 
various-sized arbor holes, this fixture may 
be used for sharpening 

combination 


sition. Two gi 
one with a radius and the other with 
deg, bevel on one edge, are also available. 
The sharpener, 
Buffalo, N. Y., sells for about $11. 


Lightweight 
The Thor® 
pel electric drill 
is smaller and lighter 
than the usual 4” 
drill, according to the 
maker, the Independ- 
ent Pneumatic Tool 
Co., of Aurora, Il. It 
has a trigger switch, 
Jacobs chuck, and a 
removable handle that screws into the top 
when a T-grip is desired for heavy drilling. 
Switch is in the lower handle. The housings 
are highly polished, die-cast aluminum. 


9 225 


FEBRUARY 


FLEXIBLE 
CABLE 


16 


ANGLE IRON 
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Cable is held between 
two steel plates at the 
pedal end. This makes 
it easy to adjust the 
cable length, as_ seen 

lower photo. Notice 
al bar is slightly 
rent to clear bolts that 
hold angle-iron base to 
drill-press column. At 
left. is an optional 
feature. Its purpose 
to prevent pedal 
from swinging too far 
sideways. 


Drill-Press 
Foot Feed 


Gives You 
Extra Hand 


By Walter E. Burton 


IKE many other accessories around the 
shop, a drill-press foot feed is something 
you can get along without. But when you 
once use one, its convenience will probably 


_ make you wonder why you've delayed so 


long. 

The feed shown was designed for a floor- 

mounted press. However, by providing a 
for the pedal, it’s easily 
adapted to the bench type. 

It consists of three maj , the foot- 
sembly, idler pulley, and pinion-shaft 
all connected by a speedometer cable. 
A chain having non-splitting links could be 
used instead. 

On the drill-press pinion shaft, install a 
standard V-belt pulley about 5” in diameter. 
Use a smaller one if you want more spindle 
travel for a given foot-lever travel. 

Perhaps an find a pulley with a bore 
that fits the diameter of the shaft. If so, 
mount it adjacent to the hand lever. 

On the drill press shown, the original 
hand lever had been replaced by a hub 
with three ball-end levers projecting from 
it. The pulley chosen had a %” bore. It was 
mounted on a piece of shafting held in a 
lathe chuck and the pulley center cut out 
with a cut-off bit, leaving a hole large 
enough to fit the pinion shaft. The 
pulley was then attached to the feed-lever 
hub with three 10-32 bolts. 

If your drill press has no hub of this sort, 
you can machine a collar to take its place. 
The collar can be locked on the pinion shaft 
with two setscrews bearing against a flat. 

Attach the cable to the pulley at a point 
that permits the cable to be wrapped once 
around the belt groove, If you use a speed- 
ometer cable, it may have a button on the 
end. In that case, simply drill a hole through 
the side of the pulley and thread it for a 
6-32 screw. This holds the button, 

The idler pulley may be any kind that 


A V-belt pulley is fastened to the hub of the 
feed-lever assembly with 10-32 bolts. Original 
hub of pulley was removed. In the center, note 


turns freely. The one shown has a 3” 
diameter and a ball-bearing hub. You can 
attach the hub to a mounting bracket held 
by one of the drill-press motor bolts. 

To prevent the bracket from twisting 
downward under the pull of the cable, two 
8-82 leveling screws were installed. These 
bear against the edge of the motor bracket. 
A stiff bar of steel about 24” long serves 
the pedal, It’s supported by an angle-iron 
strip clamped to the drill-press column just 
above the base with a U-shaped piece of 
bar steel and two 5/16” bolts. Fasten an 
automobile accelerator pedal to the bar. 

Clamp the lower end of the cable between 
two flat steel plates. The longer plate is 
pivoted to the pedal bar by aX” bolt. In the 
shorter one, file a groove for the cable, 

It's probable that the full amount of the 
drill-press spindle travel can’t be utilized by 
the foot-feed system without making the 
pedal travel excessively long. However, 
nearly all normal drilling requires only a 
fraction of the total spindle range. 


how cable is attached to the pulley. A bolt 
through one side of the pulley retains cable 
button, Above is a closeup of idler pulley. 


is mounted 


This section shows how idler pulle: 
up pulley. 


on a bracket. Leveling screws tr 


You may find that the combined weight 
of the pedal and cable, plus the added fric- 
tion, is sufficient to prevent the spindle from 
returning to its topmost position. Increasing 
the tension of the spindle-return sprit 
overcome this. If it doesn’t, you 
sereen-door spring or something similar to 
lift the pedal when pressure is removed. 


Gun Turret Used as Lazy Susan for Power Tools 


Wuen Jet Stenen, of Van Nuys, Calif., 
bought a surplus gun turret from a salvage 
company, he had every intention of using it 
for a telescope mount. However, he never 
seemed to get enough cash ahead for the 
telescope he wanted. 

Casting around for another way of using 
the turret, he hit upon the idea shown in 
this photo. After building a round table over 
the turret, he mounted his power tools 
around the edge. 

“Now,” he writes, “I can sit in one place 
and use the drill press, jigsaw, grinder, 
bandsaw, and other tools without moving.” 


Turning Duplicate Parts. With 
this setup, it’s easy to duplicate simple 
turned parts with reasonable accura 

For the lathe shown, put the taper 
ment in place in thé*usual manner but re- 
move the guide-bar slide, Clamp the tem- 
plate for the part to be turned to the guide 
bar, with the template axis parallel to the 


Guide Keeps Stamp on Line. 
‘When s series of mumabers or letters are'to be 
stamped into metal, they can be neatly lined 
up with the simple guide shown here, 

It’s quickly made of sheet metal. Dimen- 
sions shown are about right for the usual 
small stamp, Bend the back member around 
the stamp so the latter is snug but moves 
freely when struck, In use, keep the feet of 
the guide on a scribed line. Move it a 
measured distance for each letter. 
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ways. Make the follower of mild steel, 
fully rounding and smoothing. its pointed 
nose, It’s held in the drawbar slot by a 
washer and cap screw, 

Tension on the long spring should just 
make the lathe tool take a light cut, Heavier 
cuts can be made with hand pressure on the 
cross slide.—Will Thomas, Kenmore, N.Y. 


Mandrel Centers on Bore. |n 
any shop, there comes a time when you must 
turn down the outer diameter of a pipe, bush- 
ing, or collar so it will be concentric with an 
existing bore, Here’s a self-centering man- 
drel that simplifies the job, The only re- 
quirement is that the ends of the work be 
faced square. 3 

Tur the body between centers, using tool 
steel or perhaps a salvaged auto axle shaft. 
If you wish, the flange may be shrunk on 
before finish turning. Ream the mild-steel 
cones to a sliding fit and taper-turn them. 
Make one or more spacers. 


Press Does Hefty Jobs. Starting 
with a hydraulic jack of'suitable dimensions, 
you can quickly make an arbor press like this 
one, With the possible exception of thread- 
ing the supports, it doesn’t require machine 
tools, 

The press shown was made by John J. 
MeGuckin, of Ridgewood, N. J. It was built 
around a jack rated at 5 tons. ‘The press has 
been used for plastic molding, assembling 
parts that require forced fits, and for punch- 
ing and drawing. 

Cut the plates from cold-rolled steel and 
use cold-rolled rod for the supports, For a 


e @® ] 


HONE FLAT ke INDIA 
WITH INDIA STICK IN THIS 
STICK \ position To 
SHARPEN 
Dai 


Sharpening Small Drills. Here's 
a way you can sharpen those small drills 
that are often thrown away. Clamp the drill 
in a pin vise, leaving about K” projecting. 
Then hone the end flat so the shape of the 
tiny flutes can be easily seen, 

Now, holding the drill upright a 
the edge of the bench, rub the india stick 
firmly across it, tilting slightly to the left 
and rubbing slightly uphill, 

Test by hand on scrap brass. If you get 
a hairlike chip, the drill’s perfect. Other- 
wise, hone a bit more, increasing the tilt 
slightly.—Herbert Pfister, Bronx, N.Y, 


smart-looking job, use finished nuts if at 
all possible, 

A pressure gauge is optional, 
shown, costing $2, reads to 4,000 Ib, per 
sq. in.—Joseph Tracy, Manhattan, N.Y, 


The one 


Waste Piece Aids Tapping. Tap- 
ping blind holes in fairly thin pieces of metal 
is always something of a problem. A starting 
tap won't function and a bottoming tap 
won't start. 

You can solve the problem this w 
After drilling the blind hole, drill a similar 
hole through a piece of scrap, Clamp the 
pieces together with the holes aligned. Then 
do the tapping. 
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Keeping the 
Home Shipshape 


r iC 


A tuck tray made by nailing an empty shoe- 
polish tin to a block of wood makes a handy 
nonspill container on the job. Just put the 
polish-tin lid back on to store the tacks. 


CO 
a 
Colorful letter openers can be made of dis- 
carded toothbrush handles. Grind off the let- 


tering or other embossed material, and grind 
or file one end to a flat point. 
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Nail a strip of left-over linoleum to the lower 
panel of the bac ft will absorb. man 
Of the scuffs and scrapes that youngsters usti- 
ally plant by kicking doors open. 


e 


A 12” record album is a useful desk acces- 
sory. The pockets hold a supply of carbon, 


yellow, and bond paper as well as correspond: 
ence, clippings, work to be done, and the like. 


You can add a touch of color to those win- 
dow boxes that usually look so barren in th 
wintertime by sticking branches from 


greens or other cold-weather trees in the dirt. 


It isn’t necessary to empty a drawer and turn 
it over to clean it. Simply brush. the dust or 
dirt into a corner, press a strip of cellul 
tape over the mound, and lift it out. 


Prepare for one kind of mealtime emergency 
by Keeping a supply of blotters in the draw 
of the dining table. They're effective for sop- 


ping up spilled liquids in a hurry. 


A potato-baking rack made from a 4” by 12” 
piece of alunsinum or stainless steel will let 
potatoes bake more evenly. Chisel- five V- 
shaped cuts and bend up tabs about %” long. 


Yarn won't roll away as you use it if it un- 
winds from the center. Stretch the skein, hold 
a hank in the palm, and wind 20 loops’ on a 
finger. Roll up the rest around these loops, 


\ NAN y N 
Hang a shoe bag on the wall near baby’s crib shirts, and other much-used items. A_trans- 
or on the foot of the crib itself to store oil, parent plastic bag wouldn't require labeling. 
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peeled from the back of special film. 
The pri easures 3%” by 4%”, has sepia tone, 
nd is permanent. Negative is used only once. 


Double film roll drops quickly into loadin; 
slots. Positive roll contains eight capsules of 
developing reagent, one for each print. 


‘lm is advanced by pulling the le 
slot. Turning a dial in top comer of | 
sets both shutter speed and lens openin; 


DEVELOPS 


NEGATIVE 
PAPER 


Camera Gives Print in a Minute 


Nw you can snap a picture and see it 
only a minute later. The camera that 
does this is an entirely new type. It’s the 
first production model of the Polaroid Land 
Camera (PS, May, ’47, p. 150). It costs 
less than $100. 

The camera uses a special film that gives 
you eight pictures. Each one costs just a 
little more than you'd pay for drug-store 
processing of ordinary prints of this size. 

Contained in the roll of positive paper are 
eight tiny capsules of jellied reagent. When 
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you advance the film after snapping a pic- 
ture, a capsule is opened as it passes be- 
tween two rollers. The jelly simultaneously 
develops the negative and forms a print. 
You pull out the print after a 60-second wait. 
For extra prints, you make another exposure 
or copy the original, 

One control sets both shutter speed and 
lens opening. Numbers from 1 to 8 in an 
opening above the lens show whether the 
camera's set for bright sun or poor light 
conditions, The camera has flash contacts, 


Darkroom Safe 
Delivers Paper 
at Turn of Knob 


‘ACH time you turn the hand wheel, this 

darkroom safe dispenses a single sheet 

of enlarging paper. The dimensions shown 
suit the safe to 8” by 10” paper. 

The box is quickly assembled from %” 
plywood or scrap stock, Thin strips spaced 
away from the inside edges of the hinged 
cover make an adequate light trap. Also 
glue a strip of cardboard under rear pait 
of the cover to project over the hinge crack. 

Tapered strips slanting from the rear 
false bottom. An aluminum shaft 
et flush with the top edge of these 
strips, At the front is a sheet-metal paper 
stop. lts bottom edge is raised just enough 
to allow one sheet of paper to pass under it. 

The hand wheel was made from a tin- 
van lid, 38 holes being drilled around its 
edge to mesh with a pinion filed from sheet jong 
iron.—E, Peter Smith, Los Angeles. ota ake te 


aft push 
f paper down inclined risers. 


Steel springs on floating platen 
ert downward pressure on the paper supply. 
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wo typ s that may n your 
photos are indicated by the arrows 


and scratches in a negative print bl 


how up 
Pinholes 


ck in the 


accidentally touch the 
ly thumb, you may produce 
Both types are easily’ repaire 


a light area. 


Retouching Saves Spotted Prints 


By H. 


+ Moore 


‘AMOUS photographic instructor once 
said that the easiest way to spot en- 
largements is to make perfect negatives in 
the first place. But like lots of theories, thi 
one doesn’t always work out in practice. 
Skilled retouchers can work wonders on a 
negative, Getting this skill takes a lot of 
time and practice. Until you've become 
reasonably proficient, more likely than not 
any handwork on a negative will become 
embarrassingly evident on enlargements. 
Repairs to a paper print, however, are 
comparatively easy to make. By a little 
cautious work, you can get satisfactory re- 
sults on the very first try. So let's take a look 
at an average print and figure out the prac- 
tical ways to eliminate its defects. 
In a print, there are actually only two 
types of defects to be overcome. Either you 
must lighten spots that are darker than the 
area immediately surrounding them—or you 
must darken spots that are too light. 
If you have a light touch and unlimited 
patience, you can scrape away at a dark spot 
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with a retouching knife until it almost 
matches the surrounding area. This works, 
but it’s not the easy way by any means. 

All too often you'll end up with a hole 
in the paper. Perhaps, you've had this hap- 
pen—and wondered why. Your first scrape 
was light, tentative, and you saw no re- 
sults. The next may have been a little harder, 
with still no visible effect, So you tried 
again, this time with a lot more pressure— 
and the knife went right through 

The reason for your disappointment is 
that the emulsion of many photographic 
papers has a protective coating of colorless 
gelatin. Your first few knife scrapes were 
taking away this coating, but you couldn't 
see your progress. By the time the knife got 
down to the emulsion, the pressure behind 
it was so great that it went much too far. 

But why try to scrape away dark 
There are two very simple and pra 

ternatives. You'll get good results with 
either. 

One of these calls for the use of two 
readily available solutions—iodine and hypo. 
Just pick up a drop of iodine on a toothpicl 


and deposit it on the offending spot. After 
a few seconds, daub the iodine with a small 
roll of cotton soaked with the hypo. Bleach- 
ing takes place almost immediately, leaving 
a light area in place of the dark spot. 

The second method is even simpler. Use 
a little Clorox®, or any similar household 
bleach that contains sodium hypochlorite. 
Put a drop on the end of a toothpick and 
cover the black spot. When the solution 
begins to fizz, soak it up with a piece of 
clean, dry cotton or a white blotter. 

If carried to completion, this process also 
leaves a white spot. It's possible to control 
the tone by limiting the time the solution is 
allowed to remain on the print. However, 
this timing isn’t critical, for if the dark area 
is bleached too much it's simple enough to 
darken it again to the desired tone. 

In fact, this is the secret of practical print 
retouching. All black spots are removed by 
chemical means. Then you fill in the result- 
ing—and all other—white spots with a penci 
sable brush, or spotting colors. 

Retouching pencils are supplied in several 
degrees of hardness, For a starter, get one 
of HB grade, Sharpen it as shown in the 
photos at the lower right, 

There are two reasons for using this long, 
delicate point. It allows you to spot even 
the smallest areas without overlapping into 
the background. It also helps you develop 
the proper pencil pressure. Your touch 
should be just firm enough to deposit the 
lead on the surface of the print 

‘As you gain facility you probably 
tend to rely more and more on a sable brush 
and spotting colors, but at the start try 
working with the pencil, particularly for the 
light and medium-grey areas. Pencil lead is 
a little easier to apply, especially on the 
rough surface papers, and you'll develop the 
feel of print spotting more quickly. 

Do not attempt to draw crosshatches, 
circles, or figure-eights at first. The proper 
ic pencil stroke is a gentle jab that brings 
the lead in brief, light contact with the sur- 
face of the paper. Hold the pencil loosely 
in your fingers at any comfortable angle. For 
most persons this will be between 45 and 75 
deg. from the horizontal. Start at the outer 
edge of the spot and work toward the center. 
It’s easier to match tones that way. 

Some workers do not attain success in 
print spotting because they try to lay down 
a perfectly uniform layer of equal density. 
This seldom produces satisfactory results. 
The spotted area will be either too light or 


ots in light areas of a print can be re- 
moved by bleaching with a dilute solution of 
sodium hypochlorite. Apply a drop of the solu- 
tion, Tet stand for afew seconds, and. then 
wipe off with clean cotton as in the top photo- 
graph. If the bl is too light, spot 
with pencil until it matches surrounding’ are: 
Use pencil in a light stippling stroke, 


For best retouching, the pencil point should 
be at lea: 


and sharp as possible, Cut 
away the wood with sharp knife or razor blad 
Then bring the lead to a fine point by twisti 
in folded emery cloth or fine sandpaper. E: 
pressure on cloth with fingers and the thumb 
of left hand while twisting with right. A deli 
cate point makes you use light touch. 
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h 
1 white 
defects ocenr in a 


1 the base side of a negative 
line on the print. If such 
lark area, you'll get best re- 
pair by using a brush and spotti 


A deep 


too dark, depending on the pencil and the 
tone of the surrounding area. The aim should 
be to let white areas remain between the 
peneil dots. It is only by « proper distribu- 
tion of dots and spaces—the mixture of grey 
and white-that you get a perfect match, 

You'll understand this if you examine a 
halftone reproduction in « magazine or book 
under a magnifying glass. Notice that in the 
lightest areas of the picture the dots are 
small and rather widely separated. In the 
dark areas they're much larger and the white 
spaces between them are smaller. Keep this 
principle in mind as you work, 

Although fine for very light and medium 
grey tones of a print, pencil retouching has 
certain disadvantages. It comes off if the 
surface of the print is rubbed. It won't take 
on ferrotyped glossy prints. And it's prac- 
tically impossible to get a good color match 
with pencil in the very dark grey and black 
parts of a print 

To overcome these difficulties, it’s n 
sary to tum to a sable brush and spotting 
colors. Work with the best sable brush you 
can get, one that’s thin and soft so it can 
be brought to a sharp point. 

Moisten the brush between the lips and 
pick up a charge of color—black, white, or 
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between your 
r patch with 
form bristles into sharp 


by moistenin, 


sepia, as the situation requires—by twisting 
the bristles in the color patch. While doing 
this, hold the brush fairly flat so that about 
half the length of the bristles lie horize 
tully on the surface of the water color. Twist 
the bristles into a point by rotating the 
brush between your fingers as you pull it 
away from the color. 

While at work, hold the brush exactl 
yon do a pencil. Use the same ge 
bing motion. Allow only the extreme tip of 
the brush to touch the print. If the point 
spreads, use less pressure. Color goes on 
best when the brush is nearly dry. 

There are two practical ways to. spot 
glossy photos. If the print has been ferro- 
typed, the color can be applied over the 
glaze. The spot will be dull by comparison 
with the rest of the print. This can be over- 
come by picking up a little of the mucilage 
from an envelope after charging the brush 
with color. 

The other method is to dry the print on 
blotters or cheese cloth and do the spotting 
on the ungktzed surface. Then soak the 
print i of still water and ferrotype 
it. This is the hest procedure, for the spot 
ting will then be under the glazed surface 
protected and practically invisible. END 


PHOTO IDEAS 
AND EQUIPMENT 


SCREEN 


Slide Viewer Has 712" Sere 
Occupying less than 1 sq. ft. of table space 
the Ke Table Viewer® incorporates 
projection system for miniature 


aslide 
slete 
photo transparencies. The 

of the viewer 
position, the 
It’s automatically shut off when 
The Eastman Kodak 
about $95. 


um above 
When a slide 
75-watt lamp is 


ws operation 


pushed into 
turned on, 
the slide is withdrawn. 

Co. offers the viewer at 


ocket-Size 
Viewer. The Mini- 
Vuer® for 2” by 2” 
transparencies is made 
of plastic by the 


w afer-Thin 


film hadiec etghoe 
4/5 oz. and is 3/16” 


Craftsmen’s Guild, thick, Construction is 
Hollywood, Calif., to one-piece aluminum, 
sell at $1. Curved de- It is priced at $1.25 
sign of the slot makes by the Wesley Manu- 


handling of slides eas- 
ier and qui 


fact 
cago. 


ing Chi- 


exposure 


INDICATOR 


SeQuENCE 
CONTROL 


SHUTTER 
RELEASE 


WIND KE 


Miniature Is Fully Automatic. 
The Bell and Howell Company's new Foton® 
features a built-in spring motor that ad- 
vances the 35-mm. double-frame film and 
also winds the shutter. Besides single shots, 
the Foton also shoots bursts of 15 frames 


in rapid sequence at the rate of four or five 
a second. This camera introduces the 
stops instead of f/ stops. T/ stops are de- 
termined by the actual nonabsorbed amount 
of light the lens transmits. With a 2” T/2.2 
(£/2) lens, the Foton is priced at $700. 
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Accessories for the tester include a heating 
clement, fuse, lamp, prods, and socket adapter. 


A neon tester, converted as shown at the right, 
can be used for testing various appliances. 


Tester Built in Outlet Box 


Wueruer you use it as a continuity check- 
er, a voltage reducer, or a fused, portable 
outlet, this versatile tester will soon earn a 
place in your shop, It is made of standard 
electrical parts including an outlet box, 8” of 
heavy-duty appliance cord, a three-hole 
cover and anchor plate, clips, two outlets, 
and a SPST switch, Place the switch in the 
center and the outlets on either side. 

A plug-in adapter for screw bases, neon 
tester, 10-watt bulb, heating element, and 
fuse are also needed. The neon tester or 
bulb will check for continuity or shorts in 
various applications. Use the heating ele- 
ment or a bulb in one outlet to reduce volt- 


pray Adapter Clamps on Can 

A spnay adapter for 
five-gallon paint con- 
tainers has been an- 
nounced by The Silver 
King Company, Chi- 
cago, The device con- 
sists of aluminum top 
and bottom covers that 
clamp to the can by 
means of wing nuts. 
It also includes a 
gauge, regulator, and safety valve, Paint 
outlets fit standard equipment, The spray is 
featured as a time and labor saver in indus- 
trial applications, 
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REMOVE 


CORD PLUG 


PLASTIC 
INSULATION 


PLASTIC 
INSULATION 
HEAVY-DUTY No.{2 INSULATED WIRE 


APPLIANCE CORD’ 


0 15-voLT 
UNE 


age at the other for operating low-voltage 
equipment. With the fuse inserted, vou have 
a portable outlet for testing doubtful ap- 
pliances. A 10-amp fuse should be about 
right—Don G. Pittwood, Moscow, Idaho. 


Outside Gauge Tel 


Less wasteful fuel- 
oil delivery may re- 
sult from this remote 
indicator made by 
Rochester Manufac- 
turing Co., Rochester, 
N.Y. The tank-gauge 
unit is connected by a 
cable toa plug near the 
filling pipe. Connect- 
ing the indicator, right, 
the delivery man gets automatic readings 
of the fuel level, telling him how much to 
deliver and when to slow and stop to pre- 
vent overflowing. 


Oil Level 


a. 


Extra Sereens Co 
Television programs tuned in on a master 
set can be duplicated on as many as 12 ex- 
tensions, Each is a complete receiver minus 
the tuning section. It has an on-off switch 
and volume control; all other adjustments 
are made at the master. No special installa- 
tion or separate antenna is required. Olym- 
pic Radio & Television Inc., Long Island 
City, N. Y,, is the maker. 


Supports Hold Flat Lead-in. 
Stand-off insulators and supports for the flat 
twin-wire lead-in widely used in television 
and FM antenna installations are made in 
several popular sizes by Porcelain Products, 
Inc. Findlay, Ohio. The supports are said 
to improve reception by keeping the wire 
rigid without damage to the insulation. 
Quick moisture drainage lessens the possibil- 
ity of short circuits, 


Sound System Omits Amplifier. 
A new Power Mike®, from University Loud- 
speakers, Inc., White Plains, N, Y., uses bat- 
teries but no tubes or amplifier. It converts 
sound waves to electrical impulses, deliver- 
ing several watts of power to a speaker, Two 
applications are shown above, The simplest 
hookup, lower view, uses a storage battery 
and reflex speaker; top, a megaphone oper- 
ating on flashlight cells, 


Adhesive Tabs Fix § ikers. 
To bypass the familiar procedure of re- 
pairing torn speaker cones with liquid ce- 
ment and pieces of paper, the Walter L. 
Schott Co., Beverly Hills, Calif, pacl 
an assortment of adhesive patches, The en- 
tire repair consists of selecting a suitable 
patch, removing the protective backing 
paper, and pressing the gummed surface 
over the hole in the cone, 
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Start a one-tube receiver and add stages. Thi 


Beginuer’s 
Radio lirows 
by Stages 


By Albert Rowley 


HE ee thought of budgeting a 
radio? That is, investing small quan- 
tities of money, time, and study until they 
add up to the finished job you want? If you 
now have a nodding acquaintance with the 
rt, you'll learn a great deal more 
y g this radio work as it grows. For 
a few dollars and even fewer evenings you 
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set gets better as it gets bigger. 


can build yourself a one-tube-plus-rectifier 
receiver that will bring in most of the local 
stations at comfortable headphone volume, 

Later, at your leisure, you can add an- 
other tube to increase the range and selec 
ity of the set. Then—like building with 
blocks—you can add a third tube to com- 
plete the job. You'll have a three-tube loud- 
speaker radio that makes a fine extra set for 
the workshop or even a fill-in upstairs, 

‘As can be seen from the photos, the build- 
block idea is an actual method of con- 
n. Each of the four stages is built 
a slab of wood %” thick and 6” long. 
They vary slightly in width, the detector 
stage being 34” and the aud le the 
rectifier and RF units are each 3” wide. 
This adds up to 12”, which is the width of 
the front panel to which all four units are 
ultimately attached. 

The first set to make is the one-tube re- 
generative receiver consisting of units 1 and 

the detector and rectifier stages. If you 
want to see what the schematic of this set 
looks like, fold page 243 down the center. 
Now fold up the léft-hand column along its 
center. This covers up unit 4 and brings 
units 1 and 2 together. 

On the detector block. drill or saw out aK” 
hole centered about 2” from the front edge. 


Mount an octal wafer socket with the prongs 
fitting into the hole and the base of the sock- 
et fush with the board. The lugs to which 
connections are soldered can be bent over 
to rest flat on the board. Wood screws hold 
down the socket, coil L1, and the half dozen 
terminal strips that are used to anchor the 
fixed resistors and condensers. Predrilling 
the screw holes makes the assembly easier. 

‘An air-core RF coil is used in this stage 
as the antenna coil. The plate lead (A) is 
connected to an external antenna and the 
B-Plus terminal (B) goes to the point marked 
C in the diagram. The other two leads are 
wired in the usual fashion to grid and 
ground, 

Before you do any wiring on the detector 
stage, wind 15 to 20 turns of No, 34 D.C.C. 
wire around the ground end of the second- 
ary or grid winding. This will become the 
tickler coil (L2) and will serve to feed back 
some of the signal to the grid in order to 
build up amplification. The amount of feed- 
back is controlled by the 5,000-ohm poten- 
tiometer, R2, which makes it, in effect, the 
volume control. 

Ground connections are brought to a 1” 
angle bracket mounted flush with the front 
edge of the block. A soldering lug under the 
wood screw that fastens the bracket collects 
the ground leads. No connection is made to 
the phone jack terminal marked D in the 
diagram, 

When the detector block is assembled, 
start on the rectifier. A feed-through switch 
is cut into the line cord to turn the power on 
and off. The two leads coming from the 
switch are anchored to a 2-lug terminal 
strip. Solder the pigtails of a .01-mfd. con- 
denser (C9) across the same two lugs. 

A filament transformer for the 6-volt tube 
heaters and a dry-disk selenium rectifier are 
the principal components of the rectifier 
stage. Output of the dry disk, as filtered by 


The coils in both the detector and RF stages 
must be altered. Nail polish is an effective coil 
dope for sealing new turns in place. 


\ 
hf 


SPEAKER] 


Aluminum foil stapled to the front panel acts 
as a common ground or chassis and also pro- 
vides shielding for the variable condenser. 


RS, and the dual electrolytic, C7, C8, feeds 
about 100 volts of direct current to the B- 
plus line going to the other stage or stages. 

One leg of the angle bracket on each 
block is bolted to the front panel. This panel 
is backed by a sheet of aluminum foil or tin- 
foil stapled or tacked to the board. The foil 
serves as a shield for the tuning condenser 
and also as a common ground return, 

If you plan to build all four stages of the 
zeceiver in time, you can save yourself some 
work by completing the front panel right at 
the start. It is a ¥” by 6” by 12” board on 
which are mounted a two-gang tuning con- 
denser, closed-circuit phone jack, and 5,000- 
ohm potentiometer. A trimmer might be in- 
cluded in this list although it is actually at- 
tached directly to the frame of Cl. The only 
parts that will have to be added later are the 
5” PM speaker and output transformer. A 
grille for the speaker is made by drilling 
seven or eight rows of %” holes spaced ¥” 
apart. If you don’t have an electric drill or 
drill press, you may find it easier to jigsaw 
an opening and cover it with a cloth, 

In this one-tube set, impulses that reach 
the external antenna are brought down into 


First of three sets you can make with your 
building-block receiver. It’s a regenerative de- 
tector employing one tube plus rectifier. 


to 


the primary winding of the RF coil. By in- 
duction the coil transfers them to the sec- 
ondary winding where the tuning condenser 
(in parallel with this part of the coil) se- 
lects one particular signal from the jumble. 

This selected signal goes to the control 
grid of the 6SJ7 detector tube. It is then 
demodulated—that is, the radio-frequency 
component or carrier wave is rectified and 
filtered out, leaving only the audio-frequency 
voltage to energize the headphones, 

In order to increase the amount of am- 


List OF 


UNIT 1 (DETECTOR) UNIT 2 (nEcTIFIE! 


Cr: soemaa 
Sy sonia. 150-vott 
& 


yeatt carbon. 
Ha: Ioo-o00conm, Yatwatt carbon 
SL: Second section of Sanne Cain 
Steapamcenee Hi: tuetion 
"i0=volt paper. 
oot-mta. ‘mt Line cord and plug 


UNIT 3 (RF) 


EL: Att-eore’ RP coll 
U2! Tekler coll (see text) 

3: Closed-eireutt ‘phone Jack. 

Ocul wafer socket and 687 Dentode. 


RT: 27,000-0hm, 
Ge: Front halt 
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‘l-mfa.. 400-volt paper. 
SI: Oa-otf feea-throue 


SR! loo-ma, selenium rect 


cHassis {OUTSIDE 


UNIT 1 — DETECTOR STAGE 


plification that can normally be obtained 
from a single tube, part of the signal is fed 
back from the plate to the grid through the 
tickler winding. 

If you'd like to add pep to the head- 
phone signals, bring in weak ones with 
greater strength, and capture some new ones 
that you can’t get at all, try adding a stage 
of radio-frequency amplification. Unit 3, 
the RF stage, is assembled in much the same 
way as the detector. Antenna coil L3 
should be of the same manufacture as L1. 


PARTS 


condenser (See 01) 
ght Gi-mia’, bo-volt paper. 
r-core “Ant. coll, (Bee. text) 
‘water sockét ‘and 6ST 
ual electrolytic. ote 
* UNIT 4 (AUDIO) 
pe flament RB: meg. \s-watt carbon. 
Ho: 200-ohin.“ip-watt ‘carbon. 
1a: 90 to 100 samt. ceramle or mica 


(eee, text). 
C13" “oosE-mta., 400-volt paper. 
Gi: Smid Iso-vole electrolyte 


‘bon, 
Tuning 


CHASSIS! 


the 


Matching the coils is important, or the two 
sections of the tuning condenser won't align 
correctly. Even buying a pair, however, 
won't insure matching in this case, because 
the addition of the tickler winding tends to 
upset the balance. To remedy this condi- 
tion, remove about ten turns of wire from 
both the primary and secondary windings 
of the antenna coil, 

When the RF block is finished, connect 
the grid of the 6SK7 to the front section of 
the two-gang tuning condenser (C10). Re- 
move the external antenna from point A and 
connect it to the antenna terminal of L3. 
Break the connection from B to C and con- 
nect A to E and BtoF. * 

In this setup, incoming signals are first 
tuned by C10, the variable condenser across 
the secondary of the atenna coil. The se- 
lected signal is amplified in the 6SK7 and 
coupled to the detector by means of the RF 
coil. which has been restored to its proper 
function, Having a stronger signal to start 
with, the detector stage can now produce 
greater output, 

Although this two-tuber will get more 


‘AUDIO STAGE 


UNIT 2 — RECTIFIER STAGE 


than the one-tube job, it is still a headphone 
receiver. If you want to strengthen the si 
nal enough to get loudspeaker volume, add 
a stage of audio amplification (Unit 4). 
Connect point D on the phone jack to G, 
the grid pin of the 6K6, 

In order to obtain the correct match be- 
tween the plate of the 6K6 and the speake: 
you need an output transformer with a pr 
mary impedance of 10,000 to 12,000 ohms 
and a secondary of the proper rating for the 
voice coil of the speaker you will use. 

Note the 50-mmf. ceramic conden: 
(C12) across the grid resistor. The capa 
city of this condenser is far too low for it to 
have any effect on the tone of the set. It is 
used to increase the amount of feedback get- 
ting to the grid of the detector tube when 
the audio stage is added. Although it is 
wired to the grid of the 6KG, it is effectively 
located between the plate of the 6SJ7 and 
ground. This capacity must be kept low in 
order to prevent oscillation. However if 
50 mmf. doesn’t provide enough feedback. 
try raising the value of C12 to a maximum 
of 100 or 150 mmf. END 
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Your circular saw and drill press 
take the labor out of making mortises 
and tenons. Some of the other stand- 


ard tools are helpful, too. 
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ing a cheek, One setting will serve for 


thickness, 


‘of a tenon centered on 


4. Make the shoulder cuts with the bade et 
to cut about half way into the ripped: ki 


By Edwin M. Love 


FEW accurate saw cuts will shape a 

tenon on the end of any piece of wood. 
Which is practically the same as saying that 
the job is made to order for a circular saw. 
Given your choice of home-work: 


Sig te Gace bale ok the inniteeeak- 
tenon joint. You can follow roughly the same 
sequence and methods as described for the 
hand operation last’ month. 

If you have planed the piece exactly to 
thickness, one setup will do for both cheeks 
of a tenon that is centered on the thickness 
of the lumber. Mount a rip or combination 
blade on the arbor and lock it to project 
above the table an amount equal to the 
length of the tenon you want. To keep the 
stock upright, clamp a high auxiliary fence 
to the ripping fence and adjust its distance 
from the saw for cutting a cheek. In making 
this setting, take into account the width of 
the kerf, measuring first on scrap stock if 


2. Space two blades to rip both cheeks. Tenons 


will be uniform even though the lumber isn’t. 


shoulder pass first, then work toward the end, 


With a push stick against the 
x edge, propel the work into the 
blade while holding it firmly against the 
fence (Fig. 1). Cut the other cheek to the 
me measure by sliding the other face 
against the fence. Make sure that the work 
rests squarely against the fence and that the 
push stick has a notched edge that can’t 
slip off. Hooking the little finger of the right 
hand over the auxiliary fence—as shown—is 
an extra precaution that should be taken 
wherever possible. 

Power tools being what they are, you can 
double up on cheek cutting by using two 
blades and spacing them with washers the 
thickness of the tenon. A single-pass of the 
work with the face side against the fence 
cuts both cheeks, as in Fig. 2. 

For speed alone the difference between 
methods 1 and 2 would be so slight as to 
be hardly worth while, but the double saw 
has a decided advantage where the lumber 
varies in thickness or where the tenon is 
off center. Note that the photo shows un- 
equal cheeks, Regardless of variations in the 


3. Or you can eur the far cheek and inser 


shim af tenon thickness to saw the near ¢ 


AUXILIARY FENCE 
FOR MITER GAUGE 


6. A wooden miter-gauge fence faced with 
brads or sandpaper will hold the work still. 


cheeks or in the lumber itself, all tenons cut 
with the same setting will be identical. 

Another, less speedy method for cutting 
cheeks of different thickness is to do one 
side first on all pieces. Reset the fe and 
do the second cheek with the same face 
bearing against the fence. Or, you may cut 
the far cheek, as in Fig. 3 and insert a 
wooden spacer of tenon thickness between 
the fence and the work to shift the piece for 
the second cut. 

One way to cut shoulders is pictured in 
Fig. 4. Gauge the tenon length by hooking 
the miter gauge rod over the far end or 
shoulder (assuming that the piece is cut to 
exact length). Set the height of the saw to 
enter about half way into the ripped kerf 
so that it will sever the shoulder without 
digging into the tenon. 

Tenon length can also be gauged by 
clamping a block against the fence as shown 
in Fig. 5. Place it ahead of the blades so 
that the work is clear of it when passing 
over the cutters. This will prevent the waste 
piece from jamming between the block and 
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the blades’ as the shoulder is severed. Since 
the work will not bear either on the fence 
or the block during the actual sawing, it 
must be held firmly in position with the 
miter gauge. Sharpened brads driven into 
a wooden strip screwed to the miter-gauge 
head will prevent creeping. Or, if the small 
pricks in the edge are objectionable, coarse 
sandpaper glued to this auxiliary fence will 
do the trick (Fig. 6). The auxiliary fence 
is useful either in sawing the shoulder, or, 
as in Fig. 5, using a dado head. For the 
latter the cheek cut is not required. Make 
the shoulder pass first and then work 
toward the end to finish the job. This is a 
good method for making long tenons. 
Cheek cuts on the edges can be made by 
carefully duplicating the setup of Fig. 1 but 
with the edge of the work bearing against 
the high ripping fence. Edge shoulders 
can then be sawed by sliding the end 
against the fence as in Fig. 7. If the face 
stock has been removed, this operation can 


often be done freehand, although a miter 
gauge would insure accuracy. 

A jointer used in a simple rabbeting op- 
eration (Fig. 8) is an effective tenon maker. 
Lower the table enough to remove the 
waste in one pass and slide the end against 
the fence. Unless the blades are very sharp, 
they may splinter the shoulders, so it’s wise 
to saw these first. Do not attempt narrow 
tenons on a jointer except in a holding jig. 

One pass on a shaper cuts stub tenons 
on both sides as shown in Fig. 9. Mount a 
couple of straight-edge cutters on the spindle 
with a washer between to space them for 
tenon thickness, The clamp shown on the 
miter gauge helps prevent the cutters from 
forcing back the work, but a block screwed 
or clamped to an auxiliary miter fence (Fig. 
6) would also serve. 

In an operation that resembles resawing 
ing several thinner pieces out of a 
thick one—the bandsaw can be used effec- 
tively for making long and wide tenons. 
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Clamp a fence block to the table to guide 
the cheek cut. Take into account the lead 
of the blade. A test cut helps to determine 
whether the blade cuts off center, and 
so, how much. Rip the cheek, using a pencil 
mark or stop clamped to the table to es- 
tablish the length. Saw on the outer or 
waste side of the line. By using a shim 
between the fence and the work . 10— 
you can make one setting serve for both 
cheeks. Slide the work sideways against the 
teeth as in Fig. 11 to cut a shoulder. A 
jigsaw can be used in similar setups. 
You can depend on a rotary planer in a 
drill press to turn out precision tenons. The 
technique, pictured in Fig. 12, is the same 
as for edge rabbeting except that the work 
is turned over to do the second side. As 
with all tenons, the critical dimensions are 
the thickness and the distance from the face 
of the stock. Test cuts in scrap are advisable, 
especially when the tenon is off center. A 
support should be used under the work 


for rigidity when planing the second side. 

The drill press is the one ordinary shop 
machine adapted to making deep mortises. 
Lacking special equipment, you can make 
a series of holes and finish with hand chisel- 
ing as described last month. Or, as in Fig. 
13, you can substitute a router bit for 
regular one and slide the work under it 
from left to right. Move the piece only in 
this direction, and make successive cuts 
until the proper depth is reached. Note the 
blocks clamped to the fence to locate the 
starting and stopping points. You can either 
square the mortise ends with a chisel or 
round the edges of the tenon to fit. 

(Fig. 14) produce 
in quick order. These 
square trimming chisels are d with re- 
ing bits that lift out the bulk of the 
wood. The first cut is snug, requiring plenty 
of lift to withdraw it—which is the reason for 
the hold-downs in the- photo. Later cuts 
take less pressure. END 
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stances fluoresce beautifully when viewed 
by a small argon bulb or a ultr 

violet lamp, Fluorescein is Di 

solve just a speck of th 

of water containing sodiun 
hydroxide), Look th slut 

toward the light and it 

red, its normal col 

surface facing you. weve 

and the substance fluoresces 
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Experimenting 
with 
Cold Light 


OLD light is exactly what you might 
it is—light without noticeable 
fly and fluorescent lamp are com- 


mon sources. 

Such light is still imperfectly understood 
by science. Fireflies produce it through bio- 
chemical action. Fluorescence is thought to 
result from molecular disturbance. Here, 
light of one color is given off when a sub- 
stance comes under light of another color. 

In common terms, a substance is said to 
be fluorescent when it produces light only 
while being acted upon by light. If it glows 
without light acting upon it, or after the 
light has been removed, it’s said to be phos- 
phorescent. Some substances may be both. 


fe 


Chemieally. Light is 
gi y chemical substances 
react with each other. Usually, nascent, or 
“new-born,” oxygen plays a part, Even such 
things as chili powder, mustard, and paprika 
may be the source of a feeble light 
When properly treated, oil of | 
will give off quite a strong light. Get 
of this at a drug store. Add about % 
to % oz. of denatured 
alcohol or ethyl rub- 
bing alcohol in which 
a-sized piece of 
has been dis- 
solved. Now add % 
teaspoon of hydrogen 
peroxide and an equal 
amount of sodium hy- 
pochlorite solution. 
Take the test tube im- 
mediately into a dark 
room and you will 
find it glows coldly. 


spoon 


flagic Paint Glows. You can make 
a phosphorescent paint that will glow in the 
dark without any initial illumination. Using 
tongs, cut off a tiny piece of phosphorus 
under water. Dissolve in 1” of carbon disul- 
phide in a test tube. Add 1” of olive oil and 
shake gently. Keep away from flame. 

Paint letters with this on heavy cardboard 
and the word will shine in the dark. Immerse 
the brush in water immediately after use, 
and later clean in carbon disulphide and 
finally alcohol. Dispose of the solution, 


Wave Lengths Play Tricks. One 
early experimenter with fluorescence made 
the discovery that no fluorescent substance 
will glow if acted upon by light of longer 
wave length than that which it gives out. 

Get samples of two fluorescent paints that 
are also phosphorescent. Violet and red are 
a good color choice. Paint a letter with each 
on cardboard, expose to a flashlight for a 
minute in a dark room, and then turn off the 
light. Because the beam of the flash contains 
short wave lengths, right down to the ultra- 
violet, both letters will shine (inset). 

Now allow the residual light of the letters 
to die. Cover the flash with several thicl 
nesses of yellow or orange cellulose plastic, 
and shine its beam once more on the letters. 
This time, after the light has been turned 
out, only the red letter will glow. 


— 


resauary 1949 249 


Old wallpaper peels right offs itis loosened. 
Half fill the boiler, plug in the cord, and when 


steam is up, move the steamer slowly over the 
wall, The drawing above shows construction. 


Electric Steamer Removes Wallpaper 


REMovinc old wallpaper is almost as 
easy as peeling a ripe banana when you 
slide this steamer over the wall, It's a big 
timesaver on your Spring repapering job, 
and if the walls are plaster there's little 
chance of gouging them as you might with 
a scraper, 

Here's what you need: a gallon can for 
the boiler, a cake tin for the steam chamber, 
and a can for the heating chamber, The lat- 
ter should allow %” clearance inside for a 
600-watt heating element, in a porcelain 
socket. 

Cut a hole in a narrow side of the boiler 
%” from the bottom, Make the hole %” 
smaller in diameter than the small can. 


With a 
the hole in the side of the boiler. "The heating 
chamber is soldered to the lip. Center photo 


er, turn up a 14” pails aon 


250 rorutar science 


Around this hole, tum up aX” lip and care- 
fully solder the heating chamber to it. Then 
fill the boiler and let it stand to see if the 
joint is watertight. Meanwhile, bolt the 
socket to the inside of the small can lid. 

Next drill the three 4” holes 4” from the 
top of the boiler to allow steam to enter the 
steam chamber, Then drill or punch three 
1” diameter holes in the cake tin that register 
with the %” holes in the boiler. The 1” holes 
expose plenty of boiler surface for you to 
solder on the cake tin, Copper tubes, sol- 
dered to the boiler, hold the wooden handle, 

Don’t fill the boiler while the cord is 
plugged in, and don’t let the water level get 
too low.—James A. Richards, Saco, Me. 


shows the completed steamer ready for use. At 
right are the five parts of the steamer. 
Other parts are electric feord and handle. 


Blectric Cable 
Melts Ice and Snow 


Heme cable, developed for hotbeds, 
is finding a variety of other uses. Buried 
in concrete, it'll keep sidewalks and drive- 
ways clear of ice and snow; wrapped around 
pipes it prevents freezing, Some other uses 
include melting ice in gutters and down- 
spouts of buildings and along the eaves, and 
heating floors in poultry houses, kennels, 
and other buildings, 

The cable consists of a single conductor 
of resistance wire in a flexible, waterproof 
lead sheath, It may be bent to a 2” circle. 
It comes in two lengths with both ends in 
one plug-a 60’ length for 115-volt AC, 
drawing 400 watts, and a 120’ length for 
230-volt AC, rated at 800 watts, Available 
in other lengths, it has a hot resistance of 
.53 ohms per foot. Thermostatic controls 
can be used, or the cable can just be plugged 
into an outlet. Surface temperature of the 
sheath is usually about 95 deg. above free 
air temperature, and it can be safely mounted 
on boards, However, it should not be used 
in locations where the sheath will exceed 
165 deg. 

For driveway snow-removal jobs, the cable 
is Jaid in a small-diameter pipe that is buried 
in the concrete. The pipe protects the lead 
sheath against the lime in the cement. A 
homemade setup for keeping snow and ice 
off steps is shown at the bottom of this page. 


Lower 


le is laid in concrete. 


a> 


This assembled set of double outlet box, ther 
mostat, and cable is made by General Electric. 


Seow and tee ix melted from steps by cable laid 
fetween its, Staples bobl the cablorin place: 
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‘O ORDINARY “doodlebug,” or super- 

ficial auto-tractor conversion, the curi- 
ous vehicle above is the product of Paul H 
Walker, a die-shop fore n of North Ox- 
ford, Mass, In his spare time Walker and 
his wife operate a small farm, and they 
needed power to make the job easier. The 


result is this specially tailored hybrid. It 
draws two plows, either of which can be 
controlled by an’ ingenious compressed-air 


Offset chassis gives wheel clearance, and old 
up-ended differential makes the steering easy. 
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system; it mows efficiently, with the cutter 
bar extending from the right side of the 
frame; it serves as a dump truck for numer- 
ous farm carrying tasks; and in wintertime 
it makes short work of snowdrifts on Walk- 
er’s long driveway. Built without welding 
equipment, its frame was reshaped with 
hacksaw and rivets. Walker is also the 


builder of the “dream car” shown in PS for 
Nov. '48, pp. 


178-180, 


ir compressor, taken from an old 
refrigerator, can be controlled from the dash. 


oes eat 


mower 


DIFFERENTIAL 


Jift mechanism and mower power train 
tin compactly, Rear end is from an old truck. 


Snow’s no problem despite a long driveway. 
The height and angle of the blade are adjustable. 


or both plows. 
covered tires are filled with water. 


How New Reversing System for Outboards Works 


A Neat mechanical principle is used in 
new reversing outboards, as shown in these 
photos of a Johnson motor, A bevel pinion 
on the vertical shaft is constantly meshed 
with two bevel gears on the propeller shaft. 
Neither of these is fastened to the shaft. Be- 
tween them is a sliding member keyed by 


splines to the propeller shaft, Small projec 
tions on the sliding part can engage similar 
ones on either bevel gear. The bell-crank 
linkage that moves it also limits throttle 
travel in neutral or re* and in reverse 
and diverts the 


locks the tilt. mechanism, 
underwater exhaust. 
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Stairway as Bathtub Safety Aid Prevents Falls 


Prysicauty handicapped and elderly per- 
sons frequently have difficulty getting in and 
out of bathtubs unassisted. It was with this 
in mind that I built the stairway shown 
above for a patient. The user sits on the top 
step, swings the feet into the tub, and then 
hitches down the other steps, Even a seri- 
ously handicapped person can use it un- 
assisted, 

Fir was used for the handrails and red- 
wood for the steps. The stringers are rein- 
forced with %” steel strips that are carried up 
and screwed to the underside of the top step. 


4p, XW" STRAP IRON 


To prevent slipping, the top step and bot- 
tom board are shod with pieces cut from a 
rubber bath mat, 

All parts are attached with waterproof 
glue and reinforced with screws. The front 
handrail was purposely lowered for ease in 
entering and leaving the tub. 

The stairway was finished with three coats 
of aluminum paint and shows no effects from 
soap and water after several months use. 
Weighing but 12 Ib., it may easily be re- 
moved, or left in permanently.—George A. 
Skinner, M.D., Berkeley, Calif. 


Tin Can Makes Refrigerator Butter and Egg Nook 


Tuene’s usually some wasted space in 
every refrigerator—the area just beneath the 
wire racks. To uti this space, I converted 
an old antifreeze can into a holder for a 
dozen eggs, a pound of butter, and a few 
packs of cheese. It clamps below the bars 
of a wire tray and has a hinged door of clear 
plastic, The can measures 3%” by 8%” by 
9K”, and the door 3/16” by 3%” by 9%”. A 
plastic knob and a small angle bracket make 
a friction catch for the door. 

Cut the top out of the can, clean it up, 
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oe: fs 
and give it a coat of paint. With the handle 
removed, the top of the can forms the clamp. 
Cut it to 3” by 6” and drill four holes in it 
and in one side of the can, Use machine 
screws, wing nuts, and washers to attach the 
clamp through the wire shelf to the can, 
Drill one end of the plastic and the can for 
the small bolts that hold the hinge. It’s a 
good idea to leave the masking paper on the 
plastic until you've finished the job. That 
way you'll avoid scratching it—Arthur Mil- 
ler, Manhattan, N.Y. 


Model Plane Built in Jig - 


Destcnep for tyro modellers, this mono- 
plane with a 24%” wingspread is built in a 
metal Outlines of all the parts are 
printed on balsa sheets. They are cut out, 
slipped in the jig, and glued together. When 
assembh almost completed, the jig is slid 
out through the plane Hand wound, 
the 2-0z, ship will fly for 25 or 30 seconds. 
If you use a winder, the flying time is boosted 
to around 45 seconds. It is priced about 
$2 by the manufacturer, Sidney Goldstein, 
of Washington, D. C. 


nose, 


lips into the 
opening keeps an engine ready for 
instant starting during cold weather. When 
the car is garaged for the night, the stick 
is removed and the heater inserted and 
plugged into a 115-volt AC or DC outlet. 
The Phillips Manufacturing Co., Minneapo- 
lis, Minn., says the Flash © heater warms the 
oil and block, keeps the oil free-flowing, re- 
duces condensation and saves the battery. 
Rated at 100 watts, the heater is supplied in 
two models—with a 3’ cord and a 12’ cord. 


GRIND DOWN 


Ly 


eo) 


Nose of Pliers Ground Down 


Auways useful in radio and other elec- 
trical work, a pair of thin-nose pliers can be 
made by grinding down ordinary pliers. 
As long as k” of metal is left, strength of the 
jaws will be sufficient for most tasks.—How- 
ard E. Graves, Huntington Park, Cali 


Bowl Cover Protects Bike Seat 


Cycuists can save themselves inconven- 
ience if they'll carry along a refrigerator- 
bowl cover. When you park your bike out- 
doors, snap the cover over the seat. It'll 
protect the seat against dust, rain, 
—Charles Byron Pease, Avon, N. 
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Infrared 


Losses of new-born pigs during cold 

nights are said to be reduced by an infrared 
heater. The one above is made by the Dry 
Clime Lamp Corp., Greensburg, Ind. It 
costs about $18. 
A board placed across the corner of the 
pen 6” above the floor allows the pigs to 
move freely but prevents the sow from 
squeezing into the corner. Placed above the 
pigs, the lamp has enough power to prevent 
a dangerous temperature drop, 


ee 
Peat Humus Packed in Plastic 


Ir you buy a supply of peat humus for 
your garden this spring, you may find it 
packaged in a new way. Shore Line In- 
dustries, of Clinton, Conn., are now pro- 
ducing packages from Bakelite polyethylene 
for this purpose. Unlike a paper container, 
the plastic one won't decompose from or- 
ganic activity in the humus. 
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Feed Bucket Fits into Corner 


Buckets manufactured by the Botten 
Bucket Company, of Chagrin Falls, Ohio, 
for feeiing and watering livestock are 
shaped to fit into a corner of the stall. 
They're sold with a bracket that’s perma- 
nently installed in the corner. A removable 
pin secures the bucket to the bracket. The 
buckets can also be equipped with an in- 
ternal ring that keeps the animal from root- 
ing feed out of the bucket. A bucket, brack- 
et, and feed-saver ring cost about $10, 


zi 


Stand Supports Seedling Flats 


Many persons must start early garden 
plants in one or two windows. Here's a 
way to make better use of the space. 

Stack the flats one above the other by 
building a stand as shown. Pivot each box 
so you can tilt it to face the sun. Next day 
turn the stand around and tilt the boxes the 
other way to straighten the growing plants. 


Magnificent 
Enlarging Plus) == - 


lens make a fine camera. For copying, use 
stand assembly and copying lights 


AN INDEPEND- 
ENT CAMERA 
—For indoor 


| 
| 
| 
| 


work, camera 


yy 


back adapter, bell 
adapter make a 


close-up 
PHOTOGRAPHY— 

By assembling as a camera and utilizing the 
engthy extension of the bellows. 


PHOTO- 
MICROGRAPHY— 


KODAK PRECISION wet hag The microscope 
(Showing A and B Assembli: attachment 


makes light- itm “ 
Stand assembly takes either the tight connection with the micros 
head. A assembly accepts negativ 2 posure controlled by microscopé 
8% inches . . . has friction-wheel drive for exact 
focusing. B assembly takes negatives up to 4x5 
or 3%x5% inches . . . cooling system includes 
motor-driven fan. Wide selection of Kodak Ektar 
and Ektanon Lumenized lenses results in superb 

projection prints. At your dealer's 


Eastman Kodak Company 
Rochester 4, N. Y. 


cINE-TITUNG— 
The inclined 
arm of the stand assembly supports a Cine- 
Kodak camera for making titles. 


“Kodak” is a trade-mark 
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HERES A WEW AND 
VITAL BUSINESS! 


home, 


Mieian te hie 


NO PREVIOUS EXPERIENCE NEEDED 


thing? Tool kits tralndng Ke, Ineluling the fannie 
ing ELECTNONIC. KUT: Plus 


‘a earnings wade at" home whe Tear 


FREE BOOK SENT TO YOU 


WHILE LEARNING 


CHRISTY TRADES SCHOOL 


eas H. 


= 
better hishi 
FOR EVERY TRIP! 
Why better fishing? Because an Evinrude with 


FISHERMAN DRIVE takes you where the biggest 
fish love to hide ! You power confidently through 


LATEST MODEL 1.” DRILL 
mot! | PMB storey ie aerekaese S47 8 


POLISH your cor, silverware, ote, with 
wool Polish het ond ‘Sonder onl 


waters you'd never tackle with a 
Over murderous stretches of sn: 
shoals...your motor “bobs” unharmed over 
obstacles, keeps right on driving! Straight 


through reeds, rushes, ~you POLISHER AND SANDER, prepaid. 
ak ORDER BY MAIL TODAY! 
ost’ WESTERN MAILORDER TOOLS 


For *49 this revolutionary Drive is yours on 
three favorite fishing motors, including the famed 
four-cylinder Zephyr. See your Evinrude Dealer 
look for his name in the yellow pages of your 
phone directory under “Outboard Motors.” 


SEND FOR FREE CATALOG on the com- 
plete line of 40th Anniversary Evin- 
jes...the right motor for every 
boat... 1.5 to 50 certified horse- 
Power. Address EVINRUDE 
MOTORS, 4225 N. 2 
‘Milwaukee 9, Wisconsin. 
Evinrud 


Lombr- $1.90 
hs 1. 
SPECIAL OFFER, DRILL Complete with $9.60 


speeding you to the best fishing spots 
you "anywhere there’s water to float y 


Cedar 
WRITE NOW FOR FREE CATALOG NO. 


POWER TOOLS 


FOSTER MFG. CO., 1 KINSEY AVE, BUFFALO 17, N. Y. 


FIRST IN OUTBOARDS © 40th YEAR | 
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Every Feature You Want 
For Fast, Accurate Sawing 


8” and 10° 
TILT/ARBOR SAWS 


%& Blade tilts 45° — Table stays flat 
+ Big precision-ground grey-iron table 


3 Quick-positioning Rip Fence — Vernier adjustment 


10” 3k Precision Ball Bearings 


No. 3060 has 25" x22" table 
No, 3060, ay 27532" he 
ipod? Haden eee 
deep. Has dual V-belt drive, 


fest motor, for. 9115.00 
No 
9 
1 8 


No, 3020 has 22” x 18” 
table with 1094” ahead of 
blade, 914" from blade 0 
fence, Cuts 234” deep. 

‘Comes fully equipped, 


Tess motor, 
for only... 98975, 


Any man looking for the 
best in equipping his shop 
will find everything he has 
in mind in these new Atlas 
saws. 

Here are the new stand- 
ards for saw equipment, 
‘Whatever you want to do— 
build a house, or make your 
own furniture—these saws 
will do the job to perfection. 

They are built to full in- 
dustrial quality standards — 
are used now by many com- 
mercial woodworking shops. 


WOODWORKING 


And they come to you at un- 
usually low prices. 

See them at your Atlas 
distributor's. Note the large 
precision- ground grey-iron 
le — the tilting arbor for 
ingle cuts so that the table 
is always flat —the ball bear- 
ing equipped arbor. Try the 
new type instant-positioning 
rip fence, thesmooth controls, 

‘You'll quickly see why so 
many of America’s foremost 


shop owners say, "Atlas is the 
saw for me.” 


5CISION Tom 
AND 


‘alamaz00, 
Atlas motors 
available at 


Fo 
METALWORKING 
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Wade 
$900 


IN SPARE TIME 


1 did very well last Year’ with. my Foley 
t 950 


W. in Mass, says 
‘over 5000 saws in'S Years and find the 
Foley Automatic Saw Filer very satisfactory 
up to $2 or $8 an hour in Spare Time 
with the’ high prices ‘of food, ‘clothing and 


FREE BOOK 
“INDEPENDENCE AFTER 40!” 


2 just how you can start at 
in spare time in your basement 
or garage. Just think—with a small 
investment, no overhead, no stock of 
goods to carry, you can get right int 

and later on develop 
repair shop. Send 
this practical plon 


[Send Coupon for FREE BOOK 


FOLEY MFG. (O., 219-9 Foley Blds., Minneapolis 1 
Send FREE BOOK—"Independence After 40’ 


Address 
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BUILD UP TOP SOIL... 

INCREASE CROP YIELDS 
SAVE TIME and MONEY with a 
SEAMAN ROTARY TILLER 


SEAMAN MOTORS, INC. 


BIG FOUR sure rower 


SCREW DRIVER 


Heat treated steel clutch fits all Phillips, 
Yankee and. other ‘standard bits sold by 


"auto body ‘and cabinet work, hobby 

shop and home use. “We ship, postpaid, 
it, for $2.25. 

jor has single bit, not remo) 

re, $1.25, Money-back gu: 


| = 
Bie FOUR INDUSTRIES 21G38883t4i2"S10 
The MUSGRAVE 


ALL-JOB 
DOKTER 


THE 

HANDY 
POWER 
HELPER 


i jer its own power 
Wheels automatically” adjust “to” uneven 
ground. Get our. free ‘cir 
Drices. Write today. Available 
The. 


MUSGRAVE MANUFACTURING CO. 
2938 Arnett Rd. Springfield, Ohio 


DELGO-REMY waeceven wueeis rvnw on provestens SPIN 
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Handard fer 
Home and 
Indust Ly 


Kester Flux-Core Solder 
home and hobbycraft work: 
dering 
and Kester 


| KESTER 
SOLDER 


KESTER SOLDER COMPANY 
4201 Wrightwood Avenue, Chicago 39, II. 
Factories also at 
Newark, New Jersey + Brantford, Canoda 
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BUIL 


211 North 7th St. 


OWN TILTING ARBOR SAW! 


12-INCH BAND SAW 


AMERICLEAN CO., Inc. 
Dept. H-19 


LATHE MILLING 
ATTACHMENT 


ting 
Levis Power Tool Projectal 


LEWIS MACHINE TOOLCOMPANY 
P.0.BexT446, Stal Dept 5, Les Angeles 23, (at. 


: EVEREADY the battery with "NINE LIVES"! 


Just as an active cat... 
ey 


= .. takes a cat nap G20» and.. 
ai nme back with 
SH new pep...So' Eveready” 
PY, batteries bounce back 
= for extra life ! 


BOUNCE BACK gives 
‘EVEREADY’ BATTERIES LONGER LIFE! 


“Eveready” brand batteriesgiveyou When your “Eveready” batteries | When you snap on your flashlight 


fresh power when you use them; cat nap between uses, the chemical again, the batteries bounce back 
naturally, they use up some power —_ elements in the cell develop fresh with renewed power. That bounce 
when your flashlight is turned on energy — recover power —so back gives “Eveready” batteries 
se but thar... 


Jonger life! 
© Next time you buy batteries for your flashlight, be sure you Sv 


get “Eveready’—the largest-selling brand in the world. Then z 
you'll see what bounce back means... why “Eveready” bat- 
teries are the batteries with “Nine Lives”! 


‘EVEREADY" FLASHLIGHT BATTERIES a= 


‘The registered trade-mark “Eveready” distinguishes peoducts of 
NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New York 17, N. Y. 
Unit of Union Carbide and Carbon Corporation 
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WAR 
SURPLUS 
BARGAINS 


$35 TO $50 A DAY 
STEADY WORK * LIFETIME \ 
SECURITY * PLEASANT INDOOR 
WORK * SMALL INVESTMENT 
NO SPECIAL SCHOOLING 
NO TIME CLOCK TO PUNCH 
YOU ARE BOSS! 


Electronic Exp. Kits 
Tulse G-ton Winches & Cable. 
$30.00 Mydraulle.€y!. Pun $7.90 


Sat See = 
a TR 


. $42.50 

wHe2, £009 $95 OO 

$57.50 

Broveraden cnet 1 om ‘$5.00 & $7.50 
$7.50 

. $29.50 


This wonderful 
k i 


Floor sanding 
service that’s 
No big overhi 
vestment (an 


as much). Easy to ¢ 

a American Sander. $2.00 

Nag nese a 
to make BIG MONEY and Vee Wood Conaition, $5.95 
be your own boss! Send for RS Levels, ete, 


ing” booklet en- 


“edie $4. 
Floor Surfacing" — use ‘Mony unedvertised special do you 
coupon and enclose 25¢ “ih alton Arenval Gun Digest #130 


i/ in coin or stamps to 
: cover handling 
AM E R I c A N Build This Model of Elizabethan Galleon “Reveng 
1 handeome Galle 
feb 30 int 38 o 
oe. Phe 
Science, Dept 


‘383 ath Ave., New Vork 


‘The Ameticyn Floor Surfacing Machine Co 
280: St. Cla edo 3 


Oho WINDOW SIGN LETTERS 
ett GENUINE GOLD LEAF 


army own floor tarnish or fade, Far store fronts & 


booklet" Opportunities 
telling me how Ic 
sanding business 
Name « 
Street 
Gity 
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NEW Versati ity for Your Shop Projects 


= 5 Se rae 


g Construction 
me of Service 


for 


Outstanding 
for a Lifeti 


You can increase the usefulness of your 
shop a dozen-fold with the new low-cost 
Power King 12” Band Saw —turn out “pro- 
fessional” work fast and easy! 


cocoa ball 
wrt urn om Pree tres 


ne ren % ‘A big-capacity tool that cuts up to 614” 

st Seid postive rac". VERE | deep, the Power King zips through wood, 

2 vy | Nallboard, cardboard, plastics, aluminum, and 

is for core le tenon we wtade acurstey | other ight metals cars clean and true every 
ur olive OronZe tage ce Back of tee els inch of the way, straight or curved. 


Y 

osition. Toa pelow the ‘An important feature of this saw is the big 
fa cast iron table—14"x 14”. It is precision 
ground for smooth sliding of stock to blade 
—tilts 45° for angle sawing. Other design 
and construction highlights, include, heavy 
- grey-iron castings for base and arm, ball bear- 
owns NEW! FREE CATALOG SHOWS ing equipped saw wheels for smooth running 


7 \\ ALL 8 POWER KING TOOLS ind long wear, oilite bronze blade guides. 


Your Power King dealer will be glad to 
) Send o Postcard 


demonstrate the Power King 12” Band Saw 
and show you how it will increase the efficien- 
cy of your shop. See him soon — and send for 
the new complete Power King catalog today, 


ATLAS PRESS Company 


(thor) 
242M, Pitcher Stet Kslemaee, Mikio ) 


MATCHED PRECISION =e 
WOODWORKING ane! 


eos 
miETAL WORKING 
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GET THIS AMAZING *, 
iW. TOY 
AUTO 


NO WINDING 


RUNS 
FOR HOURS 


-€.0.D. you pay Only 


172-5 Northfield Ave. ritsbursn are, $98 


TAKES THE GUESSWORK 
7 , 


L 


BLOCK MACHIN 


CAPACITY 1000 BLOCKS PUR DAY 


ey 


woour 
he 


‘ection 
feoturen. Add to these its rugged construction, sleek pol 
luhed chrome finish, ond you hove the finest in ses! toped. 
6 and 8 foot lengths. Blodes reploceable, 


MASTER... 


REG. U.S. PAT. OFF. 


for the 8 ff. Stream! 
(75e extra). Pleose 
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Piston wings 


@ Oil-pumping in your car flashes a And when you replace with Hastings 

warning that your piston rings are worn Steel-Vent Piston Rings, you stop oil- 

and should be replaced immediately. pumping, check cylinder wear and re- 
Fortunately, replacing piston rings store performance. 

is a comparatively simple and inex- _It’s the best money you can spend on 


pensive job. your car. 


HASTINGS MANUFACTURING COMPANY + HASTINGS, MICHIGAN 


Hastings Ltd., Toronto 


s 
= arama ek 
ST, PERI ORNS 


(wets STEEL-VENT PISTON RINGS 


6s WweTHOD TOUGH on oil-pumping—GENTLE on cylinder walls 


a 
% 


HASTIN 
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Plastic Mitts Protect Hands 


Tuese kitchen mitts, to protect a house- 
wife’s hands and nail polish, are quicker to 
slip on and off than rubber gloves, Big 
enough to allow complete finger freedom, 
they also fit on either hand, Servette Corp., 
of New York, makes the new mitts of flex- 
ible, transparent Vinylite® plastic that is 
unaffected by acid, grease, or stains, 


Magnifier Has Big Eye 


Tue magnifier above h 
circled by a 1 
result is 


as an 8-inch lens 


inch fluorescent light, The 
¢, illuminated area for examin- 


gi 
ing or working on an object, Two elbow 


joints in the cast-iron stan 
positioning of the lens, Thi 


d_ permit ace 
ie magnifier, call 


Supersite®, was developed by the’ Safety 


Center, of Chicago. 


~ GROBAN'S-WAR 
SURPLUS BARGAINS 


SCOOPS! 


BRAND 


VOLUME 
CENTRIFUGAL PUMP 


de-watering, 


‘ORDER DIRECT FROM AD 
‘SATISFACTION 
Send poyment or purchase order today — 
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15 Belt Driven 


Wome WATER 
SYSTEMS. 
FIRE PROTECTION 
PRESSURE BOOSTER 


and PonDs, 


| spmmcuine systems 


Stock mareRne 
INDUSTRIAL PUMPING. or 


GROBAN SU 


» MICHIGAN AVE 


Centrifugal Pump 


PPLY CO. 


Chicoge 5, Dei 


: GRO 


BAN'S-WAR 


: SURPLUS BARGAINS ::: 


Hydraulic Pump or Motor] 


SELF-PRIMING 


PUMP 


Positive 
Pumping 
Pi 


BRONZE 


BRAND NEW 


eu; 
Sea 


AIR OR OIL 


YDRAULICS 


HYDRAULIC 
CONTROL VALVES 


BRAND NEW 


VICKERS HEAVY DUTY 


x Se. HYDRAULIC. PUMP 


2? 


BRAND NEW 


$39.50 


KERS HEAVY D 


HYDRAULIC CONTROL VALVE 


1507 SOUTH MICHIGAN AVE. 
De} 


Chicago 5, Ill. 
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NEW w Elecite SANDER (fea) MOTO.TOOL 
The “Pocket-Size 


Machine Shop” 


PEED STEEL CUTTERS 
NO EXTRA COST 


Amazing 


. OoTO- SANI DER 


wwAND POLISHER 


EASY TO ASSEMBLE KITS, 

Everything Complete in Kit. Quality 
imple as ABC instruc- 
ate Delivery. 


JUST GUIDE IT! 
Li tiapind NCE NECESSARY 
Save Money, Big Value, Sturdy 


ROWBOATS, KAYAKS, DINGHIES, INBOARDS, 
OUTBOARDS, RUNABOUTS, CABIN CRUISERS 
‘SEND 25¢ (COIN) FOR CATALOGS 


Colorful Illustrations show oll 
449 Models, 8 to 23 Ft, ond 
Construction Details 


U-MAK-IT PRODUCTS 


MARINE DIVISION 


THOUSANDS OF 
SATISFIED USERS 


Formerly Kayak Boat Co. 
703R- WHITTIER ST., N.Y. 59, N. Ye 
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FOR BUILDERS... 
FARM...FACTORY... 
HOME SHOP. 
TESTED, PROVED... 
MOST PRACTICAL, 
BETTER BUILT! 


YOURS FOR LIFE! 


ver Comming, Pre= 
ition Manvlectorers since 1887. 


‘and Light F ib 
Duty Drills. Me, 200 (Yin) $0275 Me 190 ein) $20.95 
Jacobs Geared Chick. Jecobs Gaared Ona. 
‘Sondard Duty tight Doty 


Only BALANSAW combines the two features you want— 
Balance and Visibility. With Balansaw, the weight helps 
do the work instead of dragging on your ‘And you 


sweetest operating saw, and so will you! 

Finest Construction! READ: 6-in. combination blade, 17% 
in. in the wood. Blades for flooring and transite available 
Steel base adjusts instantly for depth of cut. Die cast alumi- 
nun alloy frame. Automatic safety guard, Heavy duty 
switch. Precision alloy steel worm, navy bronze gear. 
Impeller-cooled. Anti-friction N.D. ball and roller bear- 
ings. 12-in. overall, wge., 11 Ibs. Try BALANSAW at 
dealer's or mail coupon. You'll agree it’s the easiest, surest 
saw you ever used! 


r 
ALSO "'C-LINE” DRILLS | CUMMINS PORTABLE TOOLS & 
PERPETUALLY GUARANTEED! b- b 


rtm De 
of Standard BK. (Ga 


NOT THIS: 


& 


NOT THIS: 

INSTEAD: 

Visibility = 
‘ond 


Balance; 
EASY ON THE WRIST 
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FOR FAST, ACCURATE 
WORKMANSHIP 
GREENLEE 22 is @ nome it will poy 


you 
buy Auger Bits. For it ostures you 


you well toremember wher 


shorp cutting edge: 
ing, bright, high finish, ond thot 


smooth, easy action so nei 


sary 
in fine craftsmanship. You con 
y 
GREENLEE 22 Solid-Center 
it is Moctory sharp” 


be certain, too, that « 


when it reaches you. For 
with 


‘each is *Plostic-Seale: 


protec 
in perfect condi- 
tion for you. To buy top 
qvolity, buy GREENLEE 


SPECIAL OFFER...ONLY 10¢ FOR 
HANDY WOODWORKING CALCULATOR 
Quick solutions to countless woodworking problems. Just 
‘set dial: convert linear feet to board feet; compare charac- 
teristics and workability of various woods. Also shows bit 
sizes; nail specifications; tool sharp- 
ening hints; etc. Heavily varnished 
cardboard, 6° diameter. Send 10c to 
Greenlee Toot Co., 2122 Columbia 
‘Avenue, Rockford, Hingis, U. S. A. 
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SAVE TIME | MAKE EXTRA 
AND work ! MONEY / 


sY TO 
ro SHAW 


OPERATE 
and"PEPPY PAL 
GARDEN TRACTORS 


DO DOZENS OF JOBS 
Shaw Du-All or Peppy-Pal 
Sena eeeie tae 
Sere sees, 
grind, haul and saw wood. New 


and price fais Writs tay 
S72 Front. SALESBURE, KAN, 
uarS Nar 4S, COUNMBDS 0, 


How to Read Blueprints, Plans and Diagrams 
‘Here's your chance to get a 24-volume cour 

Brint reading in one big handsome book 
Popular Science, Dept: 2 


SAVE ON PLANS 
CALIFORNIA HOUSE PLAN Book 50c 
INCOME UNIT Plan Book 


anccannttte Sonattaction 


peed, 
| 2412 weat seve 


Civil Engineer 
Los Angeles 5, Colit. 


All Items Listed Are of the Highest Quality—(Mo 


H Peiot Pen with al 
ieee" matched 


GENERAL AIRE’S TERRIFIC VALUES! 


Garanteed for Year Agaiaat Detects In’ Workmansh 
EST PRICES AVAILABL! 


MASTER HOBBY ARBOR TOOL KIT 
AT THE GIVE-AWAY PRICE 95 
aatiis vd 


you can give to the hobby worker. We give you 
crs, ‘carvers, emery ‘laks, ‘pollshink ‘com 


of money order or C.0.D, shipped F-F. prepald 


MIGHTY MIDGET LATHE 


A.C.-D.C. 1/20 H.P. 3/32" Chuck. 25 
Variable Speeds. Weight 6 tbs. Value 
$25.00; Including a Set of Tools and 
Stone. Send C.0.D., check or money 


order. Add 0c extra $14: 


for postage. 


preatine 
rotor support of welded 


$13.00 


WALL VENT 
KITCHEN 
BOX FAN 


Finest made. adjustable. 10" 
Gulet type blade. Motor 18 rub- 
Ber’ moun ‘ 


shutters are controlled by opening and losin 
Bf the dgor. We can supply thers to bullders $31. 50 


OHMITE 


CREE es purchase of $15°00 or eres 


COMPLETE ALL- 
IN-ONE SPRAYER 


For home, garage, farm. etc. Fast 


3° tia, 
Rubber cord and plu 
fi 


COMPLETE SEWING 
MACHINE KIT 


MOTOR, BELT, PULLEY, RWEOSTAT 
To electrify any 
TeV ac-De 


Beet dria 
Easy to install. = gs e 


COAL BLOWERS 
or Dark Room 1 Ventilators 


Doumte ato me 
Sept 2 mounted together ad 

Jase ‘air intake, eve, Gulet § 
ieee 13: 
bate 


Me «= GENERAL AIRE CO 
Pebenmer ES) 447 W. Norris S 2 
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Why Pay More and Get Less? Only the BULL BUFFER 
Was everything you want tn a polisher - sander! 


ORDER THESE ACCESSORIES FOR YOUR 
BULL BUFFER 


ENGINEERING co. 
v Kansas City, Mo. 


U-BUILD-IT jexz9) oi 


TRAILER COMPANY 


| 
= SPORS CO., 12-48 Maple, Le Center, Minn. 


BARGAIN! ELECTRICAL & ee. EQUIPMENT BARGAIN! 


300-Gal. HEAVY DUTY ELECTRIFY YOUR | SEWING MI MACHINE 
RECIRCULATING PUMP . 


split Phase 
Capacitor 
‘Split Phase 
iio Capacitor 
110 Split Phase 
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Attachment mokes 
jour Carvit a Fle 
Te-Shatt Machin 


Flexible-Shaft Chucks Right into Corvit Motor 


—converting it to a tool of 1001 uses for work 


reat fun with the Carvit, 
‘complete in one tool 
id can make 

And expe: 
say it's just the thing to 
Fits, hele wood-working projects 4 "pro- 
fessional touch with carved. ornamentagon. 
‘With a Carvie, you make beautiful copies 


©@ ... with a Dumore Carvit 


of low-cost objects, You can find dozens 
models in any’ dime store or fife shop, 
yeoduce them in mabogany, wal 
cer fine woods on. your Carvi 
‘are many times more beautiful and 
Valuable ‘than the originals, “And. is. 0 
easy! Your friends are amazed at the per, 
fection of your firse carving. Try it and see! 


No skill or training needed 


aie useful omaments fo the home, dis: 
inctive pilts fine carv 
tao can do the names” Here's how the 


Carvit works: You clamp a model below 
the tracer pin, and a block of wood below 
the cutter. ‘you trace the model. The 


Garvie makes an exact duplicate for you. 
‘With an index attachment, you can carve 
uertes and busts the sume way. Simple, 


"The Carvi is aa ideal gift for every bob 
fan = and for anyone with an artistic 
ir. See the Carvit at your local hardware 
‘store today — or mail’ the coupon below. 


Please send complete information on the 

O Please I 

1 Please send one Carvit. $48.50 enclosed. 

1 Please send one Carvit with Index Atach- 
ment. ‘$58.25 enclosed. 

Ci Please send Flexible-Shaft attachment 
complete with handpiece for Carvit, $9.20 
enclosed. Shipping charges C.O.D. 
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“FULL VIEW” REAR WINDOWS 
eo : 


MOTOR BLOCK lf 
sal Ong tag 


Universaltype 
to ft all cars 


POLY BALL SEARING ARE 
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»RADIO KITS 


or DC voltages with 6 
ranges beween 3. Volts 
and 1,000 Volts. Ohm. 
‘meter measures” 1/10 
‘chm 0 1 billion ohms, 
Burn-our proof meter 
— balanced -cireuie — 
everything supplied with deeailed 


structions. Shipping weight 8 pounds 
G.E. ARMY 


TRANSMITTER- 
RECEIVER 
No. 201. Beau- 
Ghul 15 tube 
transmitter "re: 


tons with 13 
tubes (tubes worth over $4000). and 
Conversion instructions. to operate ‘be- 
tween home and car. boat, office, etc 
Sniy's ried numb avilable. Order 
early, Shipping weight 
st nae 7 
‘ACCESSORIES FOR BC-645 
101€. Dynamowor for car use. $34 
TOV. 60 cycle power supply for 
home-or fice. use 31480 


MEATHKIT 
FM TUNER KIT 
Complete ic to a8 
semble frequenct 
modulation tuner, 
radio to receive the 
row static free: EME 
band. Easily as- 
Sembled no coils 
to wind, clear de: 
tite” ostracions Ee 
Mnyone can read~—~comes complete wid 
tuber and’ all- other” parts slide rule 
falibrated dial, T1OV 60 cycle tans 
Foemer operated, exc Shipping weight 


WEATHKIT 3 TUBE ALL WAVE 
RADIO KIT 


Su ela ey 
sears 
Eee ts 
gad foreign sxations \@ 
Bt renee 
Every part included — 7 
Volt power transformer, ready punched 
Me Picnettn aeeree 
fod ee le ree 
CAS 
Loudspeaker 21)" PM (extra) 1.95 
‘Headphones $1.00 
aa ie aie 
5” KIT OSCILLOSCOPE 
Neo. ‘Complete © 
South corer See 
Be ie ae 
Ase scins 
Hie foe aed 
perce trom TOW 68 
$39.50 Sted vercal 20d horizoneal 
centers 
Xe pen St? Beales? 
roe mer oto: 
pte els 


Merem SPECIAL 


No. 237. Beautiful Dejur 
square Precision, Mill 


bese buy ‘ever offer 
TEER meer ShpPIOg go 95 


TORE CUECTRIC MOTOR 
Ne. ait Tay. Delco 
motor only (ei geese 
To'008 RPM Oper 
trim Gop 24V hacen 

$2.95 Toma” SPs 


HOME WORKSHOP GRINDER KIT 


No 230. Easily. as- 
Sembled 110V" AC. oF rr) 
inorot. ‘Purchaser “to 
make simple cungss 
deailed | instructions 

tool, model drill press, taw Shipping 
weight Obs . 
No. 204. New. Elec. 
Ac 


enclosed motor’ from 
and shaft’ extensions, 
Motor “approximately | 5,000. R.P.M. 
"SO AMP CIRCUIT BREAKER 

circuig breakers. 


6 pounds. 
Mahogany Cabinet (extra) $3.75 


MICH 


et tat fl 

Army surplus dyna- 

eritamiaiet $3.95 

deal for tool- grinder, flexible shaft 
Gen 

bape 

wicks eile sited 


HEATH COMPANY 


BENTON HARBOR 


16, 
IGAN 


FOR TRAINING 
AND PLEASURE 


HEATHKIT HIGH FIDELITY 
AMPLIFIER KIT 
Ne. A2. Acruly fine 
L10V. 60 cy trans. | 
former operated 
Bideliy Am 
et Kit. Ideal for 
Feproducing quality 
music at home 
churches, mort $14.95 
aries, outdoor path: 
rings, etc. Output e 
over "10 watts. Complete with all 
tubes (push pull circuit) transformer 
punched chassis and detailed assembly 
Shipping ‘weight 20. Ibs 
12" PM. Speaker, 
$6.95 


li 


x 14)5"x8" for above speaker 


FM PUSH BUTTON TUNER 
No. 224. Brand new ten 
posh buroa runing assembly 
rom Army FM. receiver 
Contains 4 ang 100 MMF 
silver plated tuning con- 

Sh 


ele 10 fe. $2.50 


‘GE. 1000 VOLT 350 MA 
DYNAMOTOR 


ete with ‘arcing relay, 

fod fuses." New. “Que 
ynamotor A. Shipp 

weight 72 Ibs. ‘seeps! 


$5.95 
HEATHKIT. 


HOTO TIMER KIT 
piers 
Header eey 6 
Rocmed,, ready 10 
pieable Bath 
ton. operation, 

‘Aleady calibeated 

fey ously, $8.75 

cit casing switch, ine cond 
ger sockets Complete pictor 

frame make assembly ‘eaty. Shipping 


eight ibs 
HEARING AID 
HEADPHONES 
No. 216, Heating aid type, 
Comforuble, Keeps out outtide 
foie, one of the Army's best 
types. Add postage for 2 Ibs 


afford. 
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Make a DRILL PRESS 
Your Most Versatile 
Workshop Tool 


You can plane woods and plastics, rabbet, tenon, 
bead, contour, rout, mortise, surface 


ond drill with Barron's 

‘workshop tools. They save time, money, broaden your 
‘workshop tech A full line of drill press spindle 
‘adapters and 14” Dovetail cutter also avoilable. All 
tools sold on 10 day money back guarantee. 


v0 


novany wooo 2433; Drum NOTARY SURFACE 


donates 


mice PHESS TaBLe AL 
Fis ony dl pron. Hos 234 tare Fence 

Ich working toshoping ond mold 
Kolding work pleces foto tions, other ies. 4] 
five, "Equipped with adju- 
bia 


frothing Ye warps 
‘buy ot 


$8.25 F.0.B, Detroit 


ot 


ROUTER . ROUND END SAFETY SHAPER & 
NTS. MOLDING CUTTER 
New, patented design elimi 


MORTISIN 


Taree" ot 8858 35h Stone Binds 
See Your Dealer... Or Write Direct 
BARRON TOOL CO., INC. 
270 Architects Bldg., Detroit 1, Mich. 


ARRON sworn suo 


FREE 
Gieuleet 


SYNCRO CORPORATION, Dept. M-29, Rochester, Mich 
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FINE TOOLS 
WEEO ! 
FINE OIL: 


+ Prevents Rust 


«Cleans + Polishes 


Better Built 
Lower Prices 


DRILL, SANDER, 
BUFFER & 13-Pc. 
HI-SPEED DRILL 


For All Makes 


and Models 


Schoen teri 
ecking, fnrcbing Deep Tone 


“wngee Dee ees. 
RACING SEQUIPMENT Co. me PS2 


1916 W. Volley ‘Alhambra, Calif 


Small Home 

Preference 

~ is Swinging 
to Brikcrete 


tear det Pre 


TYPICAL 


of shire Economy is this 37’ x 24" 
Ranch-Type House, for which ALL 


the Brikcrete costs only $3287 
appeal with price ap 2 


by tyling, planned symmetry ani 
coloring—goes along with a lot 1 


WORLD'S MOST 
MODERN MASONRY 


tha: 
 8x12x3¥5; 4x12x3/4 ing for masonry construction—without its customary price premi 
Halt and comer units for can now be satisfied. For Brikcrete is easily the world's most 


modern and practical masonry. 


Why is such outstanding masonry so low priced? Because Brikcrete 
is locally processed from local materials for local building needs. 
Savings thus effected enable the betterment of quality 
and the giving of greater values. 

Consider Brikcrete for any type or size home you plan 


duinch units moke excellent parti to build. Same low per-square-foot price as for the house 


tered direct. shown above. Also, for any type of construction 
—residential, commercial, public, industrial, and 
. many kinds of farm buildings. ( 
Contact your local Brikerete manufacturer, or 
write us for literature and name of nearest plant. 
Biikerle is approximately hall the 
ed aig ob regula renders BRIKCRETE ASSOCIATES, INC. 
arises Soohinan eee emaetioes 4677 S. Division Ave., Grand Rapids 8, Mich. 
‘Twice the face size of regular brick. 


Bille many "moras josie, One rm 
8 Brikrete vs equal in cubic area nfm 
fo four brick. Perectly straight and urn’ ers Tor 
square, No warping of distortion. fricw lack 3 
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QVER 250 SURPLUS BARGAINS ""ss:7Tuis" 


New U 
2 


storm suirs. M-6 COMPASS 


3K 
sreau aavouer 
‘a swcaTH 


sume f BE FIRST ON THe UsT 
» [BARGAING J 


FISLER SALES CO. Zia‘, sesussess 


GO FOR THE BIG ONES 
THE INDIAN WAY 


Waooxe in waters where 
quiet. Be stealthy. Be fast. Bear down on 
blade in an craft. Streak to the 


FOLEY MFG, CO., 208-9 Foley Bldg., Minneopolis 18, 
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Della-Miveaukee 11" Hand 
ean be found in 


aEITA = 
DE TA ae 
MIL AY! EE 


Si bjaie! mm Double table-supports help you get greater 


rae accuracy—even on big, heavy work 
...with a DELTA-MILWAUKEE’ 
14" Wood-cutting Band Saw 


Cuts wood, felt, corrugated board, 
paper, other materials 


Two trunnions — widely spaced — one on either 
side of the blade — support the table of the Delta- 
Milwaukee 14” Band Saw. This gives you a steadier 
surface to work on, The table stays rigid, at any 
angle. You're able to saw more accurately 
That's only one reason why this Delta-Milwaukee 
machine is first choice of those who know fine tools. 
‘There are many other quality construction features: 
© Ball bearings ace used, giving trouble-free perform 
ance and they are lubricated for tite. 
© The table is big — 14" x 14", Te has a Yr x 14" 
miterspage groove, Tilts 45° right and 10° "ele 

‘Blade guide controls can be adjusted safely ac the 
front of ‘the table 

© Alumiqum wheels are carefully balanced, 10 that the 
blade is trve-ranning. 

© Upper and lower wheels are completely guarded, to 
provect you. Guard covers saw blade a¢ rear siding 

Rusrd covers all but working surface of blade in fronts 
© Rip gage is available for ripping. 

Have your nearby Delta distributor tell you 
more about these features for safety, accuracy, 
economy, and convenience, Inspect the Delta: 
Milwaukee 14” Band Saw there now — and see 
his complete Delta-Milwaukee lin 
Look for the name of your 

thal disibater nader 
ols" in the classified 
section of your telephone 
directory. 


Tree wubect to (RFonssesenneeseneee 
change without notice Le ae ae ae ae ae 
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/ GEAR SHIFT 
OUTBOARD 


MOTOR : ae = 
moi ere 


@ Mossberg 4-power Scopes. Fit Practically 


AT LAST! A ne 


ath 


CARBURETOR TOO RICH 


MAKES MOTORIST TOO POOR 
rowers | 


Tas milonee doe to over=tich ch mires 
‘Picaned’ to learn ow to 
‘our Johnson EMATING over-fich mixtures 
“rar 


in your classi 
‘eivetple Easily ttaled na few mmiouten, 
SALESMEN WANTED! Big Proftst 


ny posteard for free 
ours forintroducing. 


SEA-HORSES 
for DEPENDability — ad citeusrors sggnme 
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CLUTCH 


for motor-scooters, motor 


Automatic 


AIR 
COMPRESSOR 


ELECTRIC RUBBER CABLE 


(all new) 


58 
0 gga 
avy Duty Electric Cable|” 
weW $130} 


Portable AIR 
COMPRESSOR 


FURNACE 
BOOSTER 


conty $1195 
HALF TON WAGON 


OB STAMPS, ACCEPTED WE Pay 


LITEM 
AS REPRESENTED 36 w. JUNEAU AVE 


MILWAUKEE 3, WISCON: 
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WOODWORKERS—CRAFTSMEN 
Here is the Greatest 


MASTER MANUAL 


I have ever—_offered 


ALBERT 
CONSTANTINE, JR. 


M ear 
Gives You... 62% 
NATURAL COLOR RARE WOOD 
IDENTIFICATION CHART featuring 60 different 
woods, (suitable for framing). 8 PAGES IN 
FULL COLOR OF INLAYS AND BORDERS, 7 
PAGES ON HOW TO MAKE INLAY PICTURES. 

COMPLETE STORY OF RARE WOODS AND 
OTHER INTERESTING, HELPFUL ARTICLES PLUS 
‘A MULTITUDE OF MATERIALS 


Weed Corviegs 


Moulded W 
Jewalry Findings 


Instruction Articles 


GREATEST SOURCE OF SUPPLY FOR 


. .. woodworking needs. Materials, hand and 
ower tools, hard-to-get furniture hardware, 
ittings, locks, hinges, etc., ete. Dozens o 

plana from simple, pipe, rickt to compete 
furniture sets. Acclaimed the greatest yk 

of its kind ever offered. Send only 25¢ today 
T will include free with each copy of my 

MASTER MANUAL a : 

full year’s subscription to 

“Chips and Chats”, an in- 

teresting and newsy pub- 

lication of craftsmen 
projects, activities and 
current bargains in tools. 


‘New York 53, N.Y. 
copy of your “MASTER MAN- 
"FREE one Year's subscription 
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2p ME 
with this WaxTreated 


ey 


AS-STIK MFG. 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 


re" Chth (both for $1.00). 


DEPARTMENT" 
HAMILTON, OHIO 


jot chip, shri 
to use. ‘Economical. Mold 


paint or hardware dealer, the 
Sib. ean will be sent you post 
paid (in US.) for only $1. Full 
Money-back guarantee, order now. 
DONALD DURHAM CO. 
Box 804-N, Des Moines, lowe 


eS 


erator, Rewinding unnecessary 
‘B—Made {rom old generator and 
for lent or hea) work. No previou 


ie 
She Fs cits axgcres. oot [PLANE] 


LEJAY MFG. CO., 1323 Leday Bldg., Minneapolis 8 Minn. 


NEW RUBBER SUITS 


$50.00 VALUE 


price $1()-00 


WE PAY 
POSTAGE 
ON THIS ITEM 


% Goodrich. Protects 
‘tnd wi wind. rom, the top of Your 
FOR ‘Duck. hun 


‘who were forced Yo abandon ship 
Waters. All suite are in perfectly new condi 
‘8 pounds: color black 
it in the US A. 
‘Sond. check or money order. &5:0 ‘with COD’ 
We'hip your order the day li arrives 


ARMY SURPLUS SALES OF FRESNO 


1820 Tulare St. Fresno, California 


DARK ROOM VENTILATORS 


13%” 44" 
T 
ea G z 
STEEL 
VENTILATE your PARKROOM 


$25.00 Value—price® 7 *set 
fovernment surplus. KE fo 

louvers resiy due ta, the grran Taille plates. 

Kight does not show through these amilator Hiubdreds 

we been installed in darkrooma, You will 

‘two for your darkroom. Install one, in or near, the 

falling and ono neat the Hoor. $7.50 for set ‘of two, 


‘Pay by ‘Money Order or Check. 25% dep. on 
Pricey (are FO.B, Presto, Shipping weight 3b Se iar 
set 


amimE>=o. 


ARMY SURPLUS SALES of FRESNO 
1820 Tulare Street Fresno, Calit. 


SUPER 100 PIECE SOCKET-TOOL SET 


THIS 15. A socKET. se ‘SUPREME at $43. 


ARMY SURPLUS SALES of FRESNO 


1420 Tone caltt 


SMALL TOOL SET 
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Homecrafters’ cn 


‘Thisis ic—the famousTool of 1001 Uses 
= first tool of this type and today's 
finest. It’s the tool for you whether 
you're an eager beginner or an expert 


FOR PLEASURE 


‘OR PROFIT 
You'll enjoy 
making ship, 


train and plane 
models, pup- 
ets, costume 
jewelry, wood 
ings, bookends. You'll 
grave monograms on glassware, 
tool leather billfolds, handbags, etc. And it's a 
dandy for all kinds of repairs. Used by industry for 
exacting. production joby-preferred by craftsmen 
and mechanics. 
EASY TO USE as a pencil. Fits your hand comfort- 
ably. Lightweight, only 12 ozs. 
WORKS ON ANY MATERIAL, Metal, alloy, glass, 
plastics, wood, horn, bone, leather, etc. 
PACKED WITH POWER AND SPEED. Runs at a cool 
25,000 p.m, AC or DC current, 
DESIGNED RIGHT in every detail—result of 50 years’ 
experience. Close-fitting mot -breakable hous- 
ing, 7-segment commutator, interchangeable spring 
collet clutch. Every part criple-tested to make Handee 
the perfect tool. With 7 accessories $20.50. In 
carrying case with 40 accessories $27.50. 
PLASTIC-CRAFT KIT. All materials needed for inter- 
nal carving (Handee not included) $6.95. 


With its Attachments and Accessories, Handee Performs 
More Operations with “Greater Accuracy than any Otber 
Tool of This Type. 


GET AT STORES OR SENT POSTPAID 


CHICAGO WHEEL & MFG. Co. 

T101 W. Monroe St., Dept. P. O., Chicago 7, Ill. 

Send [] Handee Kit [j Handee Toot 1 Plastic-Crafe Kit 
1. GO.D. 1 Remittance enclosed [ Send Manual 


Name. ho 


Address, 
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Amazing Money-Saving Invention 


i SIG-NA-LITE 


FOR CARS WITH 


OVERDRIVE 


1940 or Later—DeSoto, Chrysler, Kaise 
Frazer, Hudson, Studebaker, Willys, Nash, 
Pockard, and ‘49 Ford, Mercury, Lincoln! 


« «+ the Shaver That Shaves Any Beord 


Here’s a precision made, close-cutting electric 
shaver at a pleasing price. The WbiskER, utilizing 
a long tested hair-clipper principle, shaves any 
beard . . . even 3 days’ growth . . . effortlessly, 
quickly and cleanly. It’s built to last . . . has no 
gears, brushes, bearings. Powerful, magnetic-type 
motor for 110 y., 60 cycle AG, is quiet operating. 
No radio interference. If your barber, beautician, 
or dealer does not yet have the WhIskER, use 
coupon to order. Money back if not delighted. 


ELECTRO TOOL CORP., DEPT. 539-B, RACINE, WISCONSIN 


If Your Dealer Cannot Supply You 
MAIL THIS COUPON 


[ete 


‘alee ASS 


WONDEROD 
Does Everything Right 
aaye 


| JASON LUCAS, Famous A: 


Nothing like it for I 
ACTION and POWER!) 


a thrill you'll get out of 

ine WONDEROD. See sts 
ACTION and POWER, That's why 

LUCAS, 

had “over three months. of fsbiny 
ONDEROD, and 1 found nothing 10 
first high opinion of It 


is HOWALD PROCESS resi- 
fibers, processed an 
xclusively by Shakesp 


farkable 
JASON 


for more skillful 
a. Won't rast, rotor set. ia. Bait of 
Fly Casting, Salt’ Water, combination Ely 
inning. At sports stores 
FREE 19. Book and. Pocket Fish 
Newest in 
ishing 
speare Co., Dept. 92, 


FINE FISHING TACKLE 
ME HONOR BUILT FOR OVER 50 YEARS 


Withet this HOBART 


our own’ Combination 
fc ie der and Dower Generator: 


Saves you $300 to$500 


‘over cost of factory built machine. 
This one, thot you can build youre 


self, “ARC WELDS “ond POWERS 
TOGIS and ELECTRIC LIGHTS ANY- 
PLACE, Volvob 


to garoges, farm= 
fond other 


whe 


Fomihed wah ply sb: 
for Coping lawn s eice 


the Cor Box P-29! Troy, Ohio 
He Googe Brothers Company Sox 9-291 Toy 


arc weld 


your way to 


gucce$s$; 


Hobart 


to earn big money and you can 
oy fer your are 


Save $300 to $500 by 
“Building Your Own” 


no obligation. 


You're in Business for You 


Yor FREE bosklet 

Kee Welding,” 

Nobo Build 
Your Own 

(Generator Oniy) 


Hobart Bros. Co., Box P-29, Troy, Ohio 


One of the world's largest builders of 


Whe Welders” 


‘et Hobart 
‘Building Your 


ond details on 


1 “Build Your Own Book” 
Gi “Learn Are Welding 
Book"* 


NAME 
ADDRESS 
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Sensational Nw CASCO 


ELECTROMATIC 


5Q-™-power workshop 


GREATEST ELECTRIC PRECISION- 
TOOL VALUE EVER OFFERED! 
COMPARE THEM ALL! 


You get all the motor-powered to 
and me grafteman needs, Wo 
metal, leat 


a glass, plastics. Makes 
soy ibecter 
Casco pe 


Hook 


¢ suppressor. 

Dol chest in durable 

re ¥ Book aie, Ready 

now at Department, Hardware, ato Su i= 

tance and Jewelry stores. Pra wall 30-pleces 
yours for an ly low $1 

ih =, only $1495 

ind most popular accessories. 


Cosco's new safer way to automatically light your | 

cigarette while driving at night! Press it in—VIS-O- 
automatically pops-out when ready! Illuminated lighter- 
‘lows softly—guides your hand surely back. No fum- 
me taking "your eves off the road, Built by Casco, 
iors of the pop-out lighter that’s on 9 out of 10 cars! 
Jnow at Car Dealers’, Auto Stores, Gerages 

‘only $2.75. 


RENEW YOUR OLD 
AUTO FAN only $ 2 25 


Famous Casco 3 rubber - blade bub 
pembly sta any G-inch rubber-tlade auto | 


AUTOMATIC RETOOTHER 


MAKES NEW 


PROFITS 


Cuts new teeth in 


IMMEDIATE 
DELIVERY 


BURR MFG. CO. 
8939-C VENICE BLVD. 
LOS ANGELES 34, CALIFORNIA 


: [EE it) 


saw shop services 


JIM BROWN TOY COMPANY 


1003 Home Ave. ‘Auron 19, Onlo 


REYNOLDS Garcalar Saw GRINDER 
pi hire cageces pees gie 


EI NOW! 


FILE YOUR 
OWN SAWS 
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35: 
DIO SUPPLY, 219-221 Genesee St 


BUFFALO 


How This Amazing New 
Scientific" Discovery 
Called Comate May Help You 


etpapiate tm Se 


eon 


Hf you ste troubled by thinning terested in avoiding baldness. We 
baie, dandruff, dry itchy seaip, t ‘do promi that afver 20 
You'tenr approaching baldness —  Gaye* tral you must 

vere s GOOD NEW: Stronger-bealt hie 


We now make amor no com tino we eurance 16 efand 
plite hat you'canosttnfaisnen Ret only’ the orice you pay = 
youre, pass ap ths epportan pale YOUR MONEY 
1S’ presenta 
This offer is limited to those who You know, we could n 
sul have bara are ‘extesty 
Interened tn eine Scher: ay 
Hicanercvesithicr-locking You want the finest growth of 
HATH AGAIN’ air the cleanest, the clearest and 
To YOU. we ofer the truta ot | heaidieesaie tna sacrsieh 
our ware Mahe Read the unslited eat 


study your In 


toverery cube method of moni 
* = nd Guarantee. 
‘ak 


Polie 


r 
lemaGurexperience has eanvinced allt mt ave the pre 
tithat Comate is without equal fection of — DOUBLE. YOUR 
Jn dvercoming these conditions of MONEY BACK — unlem delighted. 
‘the hair and sealp: We have, there= 

fore come te n decision’. ACT NOW BEFORE IT's TOO LATE 
Lnprécedented, so far'ts'we kno™. Nothing — not even Comate— 
inthis business ~ of taking allthe Nothing not even, Comte — 


pepo So'aet now while there te still a 
YOU TAKE NO RISK—YOU GET chance to have thicker-stronger- 


DOUBLE YOUR MONEY BACK! pee sete asipsee ss 
ane Sele aees 
is Sacereaat 


‘This is your Insurance Peli, + of Complete Satisfaction. 


Seaip Forma 
In trating the 
as ever Boe of 


INSURANC. POLICY 


Comate is watranted to be made of U 3.P. standard ingredients, scien- 
tifically and accurately compounded. } du, the user. must be beneficiary 
‘of generally improved condition of bur and scaip —or we, by our 
Polley of Insurance guarantee to refun ‘double your money back upon 
return of bottle and unused portion. 
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SyH 
S| DOuBLE YOUR MONEY BACK GUARANTEE 
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Aids to 


A permanent fixture that clears 
CLOGGED DRAINS 
and keeps them clear. 


Fingertip action sets up o 
two-way hydraulic move- 
ment that quickly loosens 
‘obstructions and moves 
them down the drain. 
Finest materials and 
highest engineering 
specifications throughout. 


ICE 59S, Model, 


replace 14" i 
‘08 illustrated) 


‘OR MONEY REFUNDED z - 
for free illustrated mping Slicer. Four rubber 


folder showing models for all sinks. suction cups hold this food grater, slicer, and 

TELMOR PRODUCTS CORPORATION | shredder steady. A quarter turn locks the 
#, Chicago 12, Iilinols cast aluminum handle in place. The body of 
the grater also is cast aluminum but the 

Binocular E e Loo square top is of tinned steel, The Hamilton 
y Jt | Metal Products Co., of Hamilton, Ohio, 


prices the grater at about $7. 


«qObjects Are Greatly Magnified 
With Clarity of Normal Vision 
Speeds, work. lowers costs, gives 

yensional “vision. fini: 

 Tepulat eyeglasses 
Use of BOTH Hands 


C 


This iss $g.50 


shop and in trades and 


uaranteed. Prompt Shipment 


Modernize Chair with 


RUBBER 


Match Holder Fits Pack. Made 
of anodized aluminum and weighing less 
than % oz., Tatch-Match ® attaches firmly to 
any pack of cigarettes by prongs in top and 
bottom, A standard book of matches then is 
inserted in the holder and you have both 
cigarettes and matches together. Maker is 
Geib Industries, West Bend, Wis. 


|-SPEED MFG. CO. 
1783 East 11th Street + = + Cleveland 14, Ohio 
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Modern Living 


p Snaps On. Sanitop® is 
tic cap for milk bottles. The cap, 
which is snapped in place, fits all standard 
milk bottles, Pressure on the handle raises 
the cap to pour out the contents of a bottle. 
National Plastic Products Co., of Detroit, the 
maker, suggests the cap also can be used on 
bottles of fruit juices, 


Now It’s Canned Linoleum. Fluid 
linoleum, to be painted on any floor with an 
ordinary brush, is offered at about $7 a gal- 
lon by Pro-Industry Products, Inc., of New 


York City, Called Pavinoleum ®, it is made 
in 10 colors, One coat is said to cover a 
floor at a cost of about two cents a square 
foot. It dries in four hours. 


GET SET N OW 


fon faster, mone efficient 
5 Se pascentugl 


BE READY 
with 


len Tractor 
speeds gardening—does doz- 
ens of other jobs too! Besides 
complete line of gardening implements, 
Bready offers snow plow, lawn mower, 
air compressor and other handy attach- 
ments. Make Bready your year ‘round 
handy man! 
WRITE TODAY for free folder! 


gives 30% 
fare trating, 


The Bready Tractor & Implement Co. 


OX 213 


SOLON, OHIO 


MAKE THESE WOOD SHAPES |} 


With Your Drill Pre: 
LOW COST Tor 


‘support. avails 

ae BSS $159 $4 A 49 
Contes Unt Wi Ail Accent SL" 
TAH Mfg. Co., 811 East 21 St., Kansas City, Mo. 


SAVES FUEL! 
Thermostatic | 
RADIATOR; * 
VALVE... 


Automatically 
LETS YOU HEAT ANY 
ROOM INDIVIDU- 
ALLY AT THE MOST 
COMFORTABLE TEMPERATURE. 


OS; Wine MEAT-TIMER CORP., 160 Fifth Ave., 
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BINOCULARS Aids to ul iV 


MADE TO Ri 


ID MILITARY SPECIFICATIONS 
Brand New 


$44 


with 
goarep 


7350 prism binoculars 
ander of the. Aili 
reese clarity 
oly with 


it ights Up Your Phone. No 
more fumbling around in the dark when the 
telephone rings late at night, The Fone- 
Lite ®, made of black plastic by Stapleton 
Industries, Inc., Cleveland, Ohio, lights the 

IT’S EASY To dial with a 7%-watt bulb, Handy note pad 

MOVE p, slides out in a drawer, Priced at about $3.50, 
RE "AlN it comes with a switch and 6’ cord, 


yanmistts ENAMEL, SHELL ac. 


“49, 


‘Don't paint over a eracked or peeling surtuce. 3 y 
IW wo easy to remove It with Wonder-Paste 
Applied with a brush, Wonder-Paate sottens up 


‘Ask for Wonder-Paste at your paint or hard 
‘ware store. Used by painters everywhere. 


WONDER- PASTE 


Get This ¢pRAY PAINTING 
mm wew, Makes Money 


Saves Money 


| Brush Carries Own Lather. Eas- 
ing the chore of shaving, this plastic foun- 
tain-type brush carries a load of shaving 
cream in the base, A clockwise tum of the 
a" "| ‘knurled disk at the bottom causes a plunger 
= ises%2"% | to shove a supply of cream up through the 

FREDERICK J. DRAKE & CO. brush. The manufacturer is the Miracle 
Rib ee flac a — Fountain Shaving Brush Co., of Chicago. 
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Punches Out Doughnuts. The 
Eject-Do-Nut © eliminates rolling, cutting, 
and forming doughnuts by hand, Batter is 
poured in the bowl and a push of the plunger 
punch ‘sa doughnut out into the pan of 

-resistant plastic, it 
by the Eject-Do- 
Sales Corp., of Los Angeles, 


; 4 wo 
P? 


4 > « 


Caster Rolls on Ball Bearing. 
The Glide-A-Ball © caster has a bearing 
in the bottom that lets a piece of furniture 
roll in any direction. Simple to install, you 
just place the three prongs against the furni- 
ture leg and hammer directly on the ball. 
Manufacturer is the Glide-A-Ball Caster 
Corp., New York City. 


SO HANDY tor 


50 MANY USES aos 
AT HOME 


POST PAID 
OFFICE AND SHOP J 


THE 

JIFFY 
METAL 

CABINET 


Now you cankeep 
nuts, bolts, screws, 
nails, parts, wash- 
ers, stamps, hobby- 
ist needs, etc., at your fingertips. 


Just think, 32 oF 64 drawer cabinet to keep those small 
items that usually get mislaid. Spot welded steel cabinet, 
enamel finish, metal drawer guides. Looks good any- 
where, Send check or money order please—no C.0.! 
Prices below. Your money refunded if not satisfied, 


SPECIFICATIONS 


32 Drawer Unit 


WITH ALUMINUM 
DRAWERS, 


WITH CARDBOARD 
ORAWERS 


STRONGER MODELS 


It’s transparent, waterproof 
flexible and durable. 
Get a tube 


puce CEMENT 
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On Keeping Out of Jail 


OW do editors, especially Porutan 

‘ScrENcE editors, stay out of jail? Two 
readers, within a few days, have asked that 
somewhat shocking query. 

Their reasoning goes something like this: 
Your job is to publish news of how things 
work, what they are, and what they mean. 
You must describe them in words and pic- 
tures, Obviously you must, and do, discuss 
weapons of war, How do you know which 
weapons may not be explained at all, which 
may not even be mentioned? 

(“Weapons of war” are not necessarily 
weapons of combat. The four most valuable 
“weapons” of World War II, General Eisen- 
hower says, were the C-47 airplane, the 
jeep, the bulldozer, and the 2%-ton truck.) 

One of our questioners really is asking 
why we have not been jailed. He asks it 
rather resentfully, too, because that’s where 
he is, in a Federal prison for a long term 
on an espionage charge. His trouble was 
that he worked for the wrong people. 

We think of ourselves as employees of 
the American people. Through their gov- 
ernment, they have granted us considerable 
freedom as editors. It would be as foolish 
for us to abuse it as it would be for you to 
abuse your freedom of speech by shout- 
ing “fire” in a crowded theater. 

To the serious question, how do we know 
what can safely be published, we have a 
serious answer—a series of answers: 

1. We are constantly on the alert in such 
potentially dangerous fields as atomic 
energy, aviation, ordnance, and new power 
sources, Over the years this has become a 
habit as deeply ingrained as first looking 
left and right before you cross a street. 

2. This awareness of danger is nothing 
more than the habit of voluntary censor- 
ship. It worked during the war, and it 
works now. It places responsibility where, 
in a democracy, it belongs: on the official 
agency, military or civilian, for maintaining 
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secrecy essential to U. S. security; on the 
press for maintaining an active conscience, 
based on judgment and integrity. 

3. But you can’t edit a magazine on fear, 
Who says you can’t use that fact, print that 
story? More important, why do they say it? 
You must make your editorial conscience as 
clear as your patriotic conscience. 

Our two most important sources of news, 
in war and peace, are Government and In: 
dustry. Every day they send us information 
by the bushel. But that doesn’t mean we 
let Government and Industry edit PoruLan 
Science. 

If a new plane, a new tank, or a new 
ship is announced, the official “release 
will probably contain one-tenth of the de- 
tail required for a good, juicy PS story. 

So we ask questions: What about more 
ures? Is the gadget operational? What 
can it do? Why is it better? We ask twice 
as many questions as we think will be 
answered; we submit our finished copy and 
illustrations for checking before publica- 
tion, because we are both accuracy-minded 
and security-minded, 

So we come up with a better story! For 
evidence, you might compare the news- 
paper articles and illustrations of the Navy's 
newest carrier with the Poputar Science 
lead article in our January issue, “Why the 
Navy Wants Supercarriers.” 

We were told during World War II that 
Popunan Sctence was always one of two 
‘American magazines to reach Berlin within 
a week of publication. The interest of 
Hitler's generals was appreciated, Other 
generals of other nations may show a 
similar interest. But they will never learn 
more than they are supposed to know. 


sd) Ay tn0r 


This One 


WORLD'S 
GREATEST SPORT 
ee ly 


Ever zip over a hill with the fresh 
morning air in your face, a com- 


panion clinging tight and happy 
laughter ringi n your cars? 
Ever feel the thrill of swinging 
down a beautiful country road on 


sleek Harley-Davidson 
that seem 


a swift 


alive with power and 
anxious to go places? Ever hear 


the roar of hillclimbs and 


other spine-ti 
only m 


orcycling prov 
jolly caray 
t-seeing tou 


out-of-way f 


? Tf you haven 
missing the world’s g ort 
A 


to enjoy easier 


motorcycling 


Harley-Davidson than you 
See your dealer, mail coupon, 


Resist tod 
a | 


Se J 
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SOUTH BEND PRECISION LATHES have solved te production 
of precision parts for many manufacturers. Their accuracy, speed 
and adaptability to a wide range of operations contribute to 
efficient machining. Perhaps you are running some small, precision 
jobs on slow, heavy machines. If so, you should find out about 
South Bend Precision Lathes. These are the kind of jobs for 
which they are built. Their use can often effect appreciable sav- 
ings. And, being reasonable in price, they can be installed without 
excessive capital investment. 


ion. You will 


Call our local distributor for complete inform: 


find his name listed under “Machine Tools” or “Lathes” in your 
classified telephone book. Or, write today for catalog. 


16" X 6" TOOLROOM LATHE with handwheel collet attachment; collet rack; taper 
attachment; micrometer carriage stop; chip pan; thread dial; 3 phase, 60 cycle, $2145 25 
220 vole motor; and drum switch. Catalog No. B117-C. . 


PRICES OF SOUTH BEND LATHES 


Lathe SIZE Varne “Mare Tarn. Varhé penn tarae 
GEAR MoveL” $1729.25 $1466.25 $1227.25 $924.35 $335.45 
TRSBROOM 2145.25 1843.25 1577.25 1231.35 516.45 


Prices include 3 phase, 60 cycle, A.C. motor and drum switch—Le.b, factory 


SOUTH BEND LATHE WORKS 


Building Batter Tools Since 1906 
4536 EAST MADISON STREET, SOUTH BEND 22, INDIANA 
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You can get ahead faster in busin 
duties and larger earnings — if 
handle executive responsibilities. T! 
TIVE’S HANDBOOK gives you cj 
how to prepare yourself for bus| 


7 BUSINESS 
MS EXECUTIVE'S GE peop 


N ONE immediately in whatever work you di 


400 races HANDBOOK themere ip ofa Finger, and (2) nay 


laches wide, business from its fundamentals to its 
with sy 7700 READILY-USABLE FACTS 


‘ TO HELP YOU 
SECOND EDITION | 
Revised and Enlarged 


LUSTRATIONS, 
NARTS, TABLES, 
DIAGRAMS, 


700 SEPARATE ITEMS 


just a small fraction of the thousands of items on which the BUSINESS EXECU- 
IVE'S HANDBOOK gives you practical, time-saving, money-making help and guidance 


THE DOLLARS AND CENTS OF BUSINESS: 
Bhore ute in 


WRITE BETTER LETTERS: Thi. 
to Inpro 
mania 


rumtlagent‘Habitities; rele 
ce arp 

URANCE 
noe prutection 


PRENTICE-HALL . . . @ guarantee of 
RELIABILITY for over 33 Years 
Ask ANY accountant, lawyer banker, oF top 
out PRENTICE-HALL. 
ENTICE-HALL ranks amen 
hers of the entire wo 


students in high schoe 
iies hove secured 1 
PRENTICE-H Wow. To. ‘cHEC! 
EREAsE: eouuectiows: 


Now. in the Prentice-Hall BUSINESS EXECU- 

TIVE’ HANDBOOK. this. wortd 

janization brings you condensed 

iuldance on business matters of every 
ith the. assuranes. that 


hess practices 


PROVE 


IN YOUR “T-ZONE'/ 


DAY MILDN 
your 'T-Zone."’ S 
Camels, and only 
30 days. 

IN A RECENT TEST, hun- 
dreds of menand women, from 
coast to coast, smoked Camels, 
nels, for 30 days 
of | to 2 packs a 
day. Each week, their throats 
wereexamined by noted throat 
specialists. After a total of 
2470 thorough examinations, 
these doctors reported 


NO THROAT 
IRRITATION 
due lo smoking 

CAMELS / 


According to 
@ Nationwide survey: 


MORE DOCTORS 
SMOKE CAMELS 


THAN ANY OTHER CIGARETTE 


i 
‘ 


i 


4 


A 


Doctors smoke for pleasure, too! 
And when three leading independ- 
ent research org: 
113,597 doctors what 
they smoked, the brand named 
most was Camel! 


as asked 


